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The 
circuit 
examples 
illustrated 
herein 
are 
presented 
only 
as a guide 


for the performances 
or the applications 
of our products. 


Keep 
in 
mind 
that 
no 
responsibility 
is assumed 
by TOSHIBA 
for 
its 


use, nor 
for any infringements 
of patents 
or other 
rights of the third parties 


which 
may 
result 
from 
its use, and that no license 
is granted 
by implication 


or otherwise 
under 
any patent 
or patent 
rights of TOSHIBA. 


The 
products 
described 
in this 
document 
contain 
strategic 
products 


subject 
to COCOM 
regulations. 


They 
should 
not 
be exported 
without 
authorization 
from 
the appro- 


priate 
governmental 
authorities. 


We thank 
you 
for your 
continued 
favors 
towards 
our semiconductor 
pro- 


ducts 
and 
take 
this 
opportunity 
of assure 
you 
that 
in order 
to meet 
the 


multiform 
needs of today's 
electronic 
equipment 
and applied 
equipment, 
we 


are constantly 
exerting 
all efforts 
to provide 
a highly reliable and substantial 


lineup 
of photo 
semiconductor 
devices. 
Needless 
to say, these products 
are 


backed 
up by an abundance 
of experience 
and by actual 
performances. 


Provided 
here 
for your 
convenience 
and effective 
use according 
to your 


own design 
of such equipment. 
is the technical 
data of our photo 
semicon- 


ductor 
devices and their applications. 


For 
further 
detailed 
data, 
please 
send 
us your 
request 
for 
individual 


materials 
separately. 
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Toshiba is supplying the various type of photocoupler such asTransistor, Darlington 
Transistor, Thyristor, 
Triac, 
IC, Photovaltaic, 
and Photo MaS FET output 
in order to 
control various kind of power. 


Photocoupler 
is optically 
coupled and electrically 
isolated device. 
So one of the 
important 
operating 
paraf"'eter in efficiency, 
which defines the ratio of input current 
and output current "CTR" 
in the caseof transistor output couplers. 
Toshiba achieves the highest CTR coupler 
in the world 
by using "White 
Mold" 
package technology. 
Other parameter is isolation voltage which 
is AC 5000V 
rms (1 min.) in Toshiba. 
Toshiba 
also has available integrated detector 
output 
couplers for 
data transmission 
use (Speed up to 10 Mbit/s) and for power control 
(Up to 15A class power transistor 
direct drive l. 


The small packagecoupler is also available for surface mount. 


Power Transistor 
Oriver 
Coupler 


TLP557 


TLP590 
Photo 
voltaic 
coupler 
can 
drive 


directly 
the 
gate 
of 
power 
MaS 
FET 
tran- 
sistor. 


• 
TLP590: 
Non-Internal 
Shunt 
Resistor 


• 
TLP591: 
Builted-in 
Shunt 
Resistor 


TLP557 
which 
consists of infrared 
emitting 


diode and integrated 
photo 
detector 
is suitable 


for direct 
base driving 
circuit 
of power 
transis- 


tor up to 20A. 


Mini 
Flat Photocoupler 
TLP101 
AC Power Photocoupler 


T LP3502!T 
LP3520 


TLP101 
small 
package 
is suitable 
for 
surface 


mount 
assembly 
use. 


• 
TLP101 
1 channel 


• 
TLP101-2 
: 2 channel 


600V 
Triac 
Couplers 


TLP3052 


AC Power 
Photocoupler 
can control 
0.5A/l 
A 


AC power 
directly. 


• 
TLP3502: 
laN=0.5A 
(rms), 
Non Zero 


Voltage 
Crossing, 


VORM=400V 


• 
TLP3503: 
laN=0.5A 
(rms), Zero 
Voltage 


Crossing, VORM=400V 


• 
TLP3520: 
laN=l 
A (rms), 
Non Zero 


Voltage 
Crossing, 


VORM=400V 
• 
TLP3521 
laN=l 
A (rms), 
Zero Voltage 


Crossing, VORM=400V 


600V 
Triac 
Coupler 
is suitable 
for 
240V 
AC 


line power 
control. 


• 
TLP3051 
IFT=15mA, 
VORM=600V 


• 
TLP3052: 
IFT=10mA, 
VORM=600V 


Type No. 
Page 
Type No. 
Page 


4N25 (Short) . . . . . . . . . . . . . . . . . . .. 
37 
TLP521·1 
124 


4N25A 
(Short) 
" 
37 
TLP521·2...................... 
124 
4N26 (Short) . . . . . . . . . . . . . . . . . . .. 
37 
TLP521·3...................... 
124 
4N27 (Short) . . . . . . . . . . . . . . . . . . .. 
37 
TLP521·4 
124 
4N28 (Short) . . . . . . . . . . . . . . . . . . .. 
37 
TLP523 
131 
4N29 (Short) . . . . . . . . . . . . . . . . . . .. 
43 
TLP523·2...................... 
131 
4N29A (Short) . . . . . . . . . . . . . . . . . .. 
43 
TLP523·3 
463 
4N30 (Short) . . . . . . . . . . . . . . . . . . .. 
43 
TLP523·4 
131 
4N31 (Short) . . . . . . . . . . . . . . . . . . .. 
43 
TLP525G 
137 
4N32 (Short) . . . . . . . . . . . . . . . . . . .. 
43 
TLP525G·2..................... 
137 
4N32A (Short) . . . . . . . . . . . . . . . . . .. 
43 
TLP525G·3..................... 
463 
4N33 (Short) . . . . . . . . . . . . . . . . . . .. 
43 
TLP525G·4..................... 
137 
4N35 (Short) 
" 
48 
TLP531 
491 
4N36 (Short) . . . . . . . . . . . . . . . . . . .. 
48 
TLP532 
491 
4N37 (Short) . . . . . . . . . . . . . . . . . . .. 
48 
TLP535 (Short) 
142 
4N38 (Short) . . . . . . . . . . . . . . . . . . .. 
54 
TLP536 
143 
4N38A 
(Short) . . . . . . . . . . . . . . . . . .. 
54 
TLP541 G 
, 
149 


6N 135 
. . . . . . . . . . . . . . . . . . . . . . .. 
60 
TLP542G 
. . . . . . . . . . . . . . . . . . . . .. 
149 


6N 136 
.. 
. . . . . . . . . . . . . . . . . . . . .. 
60 
TLP543J....................... 
499 


6N 137 
. . . . . . . . . . . . . . . . . . . . . . .. 
66 
TLP545J....................... 
499 


6N 138 
. . . . . . . . . . . . . . . . . . . . . . .. 
73 
TLP546G...................... 
154 


6N 139 
.. 
. . . . . . . . . . . . . . . . . . . . .. 
73 
TLP548G 
. . . . . . . . . . . . . . . . . . . . . . 504 


CNY17·2 
78 
TLP548J 
509 


CNY17·3 
463 
TLP550 
158 


CNY17·4 
78 
TLP551 
514 
TLP101 
84 
TLP552 
520 


TLP101·2 
. . . . . . . . . . . . . . . . . . . . .. 
84 
TLP553 
527 
TLP321 
91 
TLP554 
532 
TLP321·2 
. . . . . . . . . . . . . . . . . . . . .. 
91 
TLP555 
539 


TLP321·3 
463 
TLP557 
164 


TLP321·4 
. . . . . . . . . . . . . . . . . . . . .. 
91 
TLP558 
170 


TLP330 
98 
TLP559 
176 


TLP331 
103 
TLP560G 
182 


TLP332 
. . . . . . . . . . . 103 
TLP560J....................... 
187 


TLP371 
110 
TLP561G 
191 
TLP372 
110 
TLP561J 
195 
T LP504A 
. . . . . . . . . . . . . . . . . . . . . . 117 
TLP570 
199 
TLP504A·2 
117 
TLP571 
199 
TLP511 GA 
467 
TLP572 
206 
TLP512 
472 
TLP573 
213 
TLP513 
478 
TLP575 (Short) 
219 


TLP520 
484 
TLP576 
220 


TLP520·2 
484 
TLP580 
226 


TLP520·3 
463 
TLP581 
226 
TLP520-4 
484 
TLP590 
234 
-3- 


Type No. 
TLP590A 
Page 
· 
. 
TLP591 
238 
.................... 


TLP591A 
... 
242 
· 
. 
TLP611J 
246 


TLP620 
545 


TLP620-2' 
: : : 
250 
i~~~~~:~ 
...:::::::::::::::::::~~~ 


TLP621 
.:::::................. 
250 
TLP621-2 
. . . . . . . . . . . . . . . . . 257 


TLP621-3 
257 
TLP621-4 
463 
TLP624 
257 


TLP624.2· 
. . . . . . . . . . . . . . . . . . . . . . 264 


TLP624-3 
. . . . . . . . . . . . . . . . . . . . . . 264 


TLP624-4 
463 


TLP626 
264 


TLP626-2' 
271 


TLP626-3 
271 


TLP626-4 
463 
TLP627 
271 
TLP627.2· 
278 


TLP627.3 
278 
TLP627-4 
463 
TLP630 
278 
TLP631 
285 
· 
, 
. 
TLP632 
. 
. 
293 
TLP633 
293 
· 
. 
TLP634 
. . . . . 550 
TLP635 
550 
TLP635F' 
555 
· 
. 
T LP636 
. . . . . . . . . . . . 563 
· 
. 
TLP636F 
555 
TLP637 
563 
· 
. 
TLP637F 
564 
TLP638 
.:::: 
571 


TLP638F 
564 
TLP639 
571 
TLP639F' 
572 
T LP641 G : : . . . . . . . . . . . . . . . . . . . . 580 
TLP641J 
581 
TLP645G' 
. . . . . . . . . . . . . . . . . . . . . . 586 
TLP645GF' 
591 
TLP645J 
.. 
: : . . . . . . . . . . . . . . . . . .. 
596 
TLP645JF 
597 
T LP647 G . . . . . . . . . . . . . . . . . . . . . . 602 
· 
603 


Type No. 
TLP647J 
Page 
TLP650 
607 
TLP651 
301 


TLP665G' 
. . . . . . . . . . . . . . . . . . . . . . 307 
TLP665GF' 
611 
TLP665J 
616 
TLP665JF' 
617 
TLP666G 
621 
TLP666GF' 
622 
TLP666J 
626 
TLP666JF' 
627 
TLP675 
631 
TLP675F' 
632 
TLP676 
638 
TLP676F' 
632 
TLP677 
638 
TLP677 F' 
639 
TLP678 
646 
TLP678F' 
639 
TLP731 
646 
TLP732 
313 
TLP735 
..•.................... 
313 
TLP735F' 
321 
TLP736 
329 
TLP736F' 
321 
TLP741 G 
, 
329 
TLP741J 
330 
TLP745G' 
335 
TLP745GF' 
340 
TLP745J 
345 
TLP745JF 
346 
TLP751 
351 


TLP766G' 
352 
TLP766GF' 
358 
TLP766J 
362 
TLP766JF 
363 
TLP2200 
367 
TLP2530 
368 
TLP2531 
374 
· 
. 
TLP2601 
374 
TLP2630 
381 
· 
. 
TLP2631 
389 
· 
. 
TLP3009 
. . . . . . . . . . . . . . 397 
· 
. 
TLP3010 
405 
· 
. 
TLP3011 
405 
· 
. 
T LP30 12 
. . . . . ; . . . . . . 405 
· ..... 
. . . . . . . . . . . . . . . . 405 


Type No. 
TLP3020 
TLP3021 
TLP3022 
TLP3023 
TLP3031 
TLP3032 
TLP3033 
TLP3041 
TLP3042 
TLP3043 
TLP3051 
TLP3052 
TLP3061 
TLP3062 
TLP3063 
TLP3502 
TLP3503 
TLP3506 
TLP3507 
TLP3520 
TLP3521 
TLP3526 
TLP3527 


Page 
. . . . . . . . . . . . . . . . . . . . .. 
410 
· 
'.' 
410 
· 
410 
· 
410 
· 
415 
· 
415 
· 
415 
· 
419 
· 
419 
· 
419 
· 
423 
· 
423 
· 
427 
· 
·427 
· 
·427 
· 
431 
· 
435 
· 
·439 
· 
443 
· 
447 
· 
451 
· 
455 
· 
459 


The following 
Cross-Reference 
is meant to 


serve 
as a guide for 
existing 
competitive 
devices to Toshiba's 
photocoupler 
product 


line. 
Toshiba's 
nearest equivalent 
devices are 


selected on the basis of general similarity 
of electrical 
characteristics 
and mechanical 
configuration. 
Before using, please 


compare 
the detailed specifications 
of the 
substitute 
device to the data sheet of the 
original. 


Code Definitions 
A 
: Direct Replacement 
B 
: Minor Electrical Difference 
C : Minor Mechanical 
Difference 
D : Major Electrical Difference 
E 
: Major Mechanical 
Difference 
F 
: Call TOSHIBA' 


G : No Equivalent 


'Devices 
that can be second sourced 
if volume and pricing warrant. 
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SFK610-2 
TLP621 
F 
IL213 
TLP101 
F 
SFK610-3 
TLP621 
(GR) 
F 


-7- 


Types 
TOSHIBA Types 
Code 
Types 
TOSHIBA Types 
Code 


SFK610-4 
TLP621 (GR) 
F 
4N31 
4N31 
A 


SFK611-1 
TLP621 
F 
4N32 
4N32 
A 


SFK611-2 
TLP621 
F 
4N32A 
4N32A 
A 


SFK611-3 
TLP621 (GR) 
F 
4N33 
4N33 
A 


SFK611-4 
TLP621 (GR) 
F 
4N35 
4N35 
A 


TELEFUNKEN 
4N36 
4N36 
A 
4N37 
4N37 
A 


4N25 
4N25 
A 
4N38 
4N38 
A 


4N26 
4N26 
A 
4N38A 
4N38A 
A 


4N27 
4N27 
A 
4N39 
TLP541 G 
B 


4N32 
4N32 
A 
CNY17-1 
TLP535 
F 


4N33 
4N33 
A 
CNY17-2 
CNY17-2 
A 


4N35 
4N35 
A 
CNY17-3 
CNY17-3 
A 


4N36 
4N36 
A 
CNY17-4 
CNY17-4 
A 


4N37 
4N37 
A 
H11A1 
TLP631 
A 


4N38A 
4N38A 
A 
H11A2 
TLP631 
A 


CNR21 
- 
G 
H11 A3 
TLP631 
A 


CNY18 
- 
G 
H11A4 
TLP631 
A 


CNY21 
TLP580 
E 
H11 A5 
TLP631 
A 


CNY64 
TLP580 
E 
H11 A520 
TLP631 
A 


CNY65 
TLP580 
E 
H11A550 
TLP631 
A 


CNY66 
- 
G 
H11A5100 
TLP631 (GB) 
A 


CNY71 
TLP630 
F 
H11AA1 
TLP630 
A 


CNY74-2 
TLP504A 
F 
H11AA2 
TLP630 
A 


CNY74-4 
TLP504A-2 
F 
H11AA3 
TLP630 
A 


CNY75A 
TLP731 
F 
H11AA4 
TLP630(GB) 
A 


CNY75B 
TLP731 (GB) 
F 
H11 B1 
TLP571 
A 


CNY75C 
TLP731 (GB) 
F 
H11B2 
TLP575 
A 


CNY75G 
TLP731 (LF2) 
F 
H11B3 
TLP575 
A 


CQY80N 
TLP731 
A 
H11B255 
TLP575 
B 


CQY80NG 
TLP731 (LF2) 
A 
H11 C1 
TLP541 G 
A 


K827P 
TLP621-2 
F 
H11 C2 
TLP541 G 
A 


K847P 
TLP621-4 
F 
H11 C3 
TLP541G 
A 


K3010P 
TLP3010 
A 
H1101 
TLP335 
A 


K3010PG 
TLP3010(LF2) 
A 
H1102 
TLP335 
A 


K3020P 
TLP3020 
A 
H1103 
TLP335 
A 


K3020PG 
TLP3020(LF2) 
A 
H1104 
TLP335 
A 


K8013P 
- 
G 
H11G1 
TLP371 
A 


K8031P 
- 
G 
H11 G2 
TLP371 
A 
H11G3 
TLP572 
A 
MOTOROLA 
H11J 1 
TLP665G 
A 


4N25 
4N25 
A 
H11J2 
TLP665G 
A 


4N25A 
4N25A 
A 
H11J3 
TLP665G 
A 


4N26 
4N26 
A 
H11J4 
TLP665G 
A 


4N27 
4N27 
A 
H11J5 
TLP665G 
A 


4N28 
4N28 
A 
H11L 1 
- 
G 


4N29 
4N29 
A 
H11 L2 
- 
l~ 
4N29A 
4N29A 
A 
H74C1 
TLP541 G 


4N30 
4N30 
A 
IL1 
TLP631 


Types 
TOSHIBA Types 
Code 
Types 
TOSHIBA Types 
Code 


IL12 
TLP631 
A 
MOC3031 
TLP3031 
A 
IL74 
TLP631 
A 
MOC3032 
TLP3032 
A 
MCA230 
TLP575 
A 
MOC3040 
TLP3041 
A 
MCA231 
TLP575 
A 
MOC3041 
TLP3041 
A 
MCA255 
TLP575 
F 
MOC3060 
TLP3061 
A 
MCS2 
TLP541 G 
A 
MOC3061 
TLP3061 
A 
MCT2 
TLP535 
A 
MOC3062 
TLP3062 
A 
MCT2E 
TLP535 
A 
MOC3063 
TLP3063 
A 
MCT26 
TLP535 
A 
MOC5007 
- 
G 
MCT271 
TLP535 
F 
MOC5008 
- 
G 
MCT272 
TLP535(GR) 
F 
MOC5009 
- 
G 
MCT273 
TLP535(GR) 
F 
MOC8020 
TLP372 
A 
MCT274 
TLP535(BL) 
F 
MOC8021 
TLP372 
A 
MCT275 
TLP535(GR) 
F 
MOC8030 
TLP372 
A 
MCT277 
TLP535(GB) 
F 
MOC8050 
1LP372 
A 
MCT2200 
TLP631 
A 
MOC8100 
TLP631(GB) 
A 
MCT2201 
TLP631 (GB) 
A 
MOC8111 
TLP632 
A 
MOC119 
TLP570 
A 
MOC8112 
TLP632 
A 
MOC601A,B 
TLP731 
A 
MOC8113 
TLP632(GB) 
A 
MOC602A,B 
TLP731 
A 
MOC8204 
TLP335 
0 
MOC603A,B 
TLP731 
A 
MOC8205 
TLP335 
0 
MOC604A,B 
TLP731 (GB) 
A 
MOC8206 
TLP335 
0 
MOC622A,B 
TLP675 
A 
TIL111 
TLP535 
A 
MOC623A,B 
TLP675 
A 
TIL112 
TLP535 
A 
MOC624A,B 
TLP675 
A 
TIL113 
TLP575 
A 
MOC625A,B 
TLP675 
A 
TIL114 
TLP535 
A 
MOC626A,B 
TLP676 
A 
TIL115 
TLP535 
A 
MOC627A,B 
TLP676 
A 
TIL116 
TLP535 
A 
MOC628A,B 
I 
TLP676 
A 
TIL117 
TLP535 
A 
MOC629A 
TLP676 
A 
TIL118 
TLP536 
A 
MOC633A,B 
TLP665G 
A 
TIL119 
TLP570 
A 
MOC634A,B 
TLP665G 
A 
TIL124 
TLP631 
A 
MOC635A,B 
TLP665G 
A 
TIL125 
TLP631 
A 
MOC640A,B 
TLP666G 
A 
TIL126 
TLP631 
A 
MOC641A,B 
TLP666G 
A 
TIL127 
TLP675 
A 
MOC1005 
TLP631 
A 
TIL128 
TLP676 
A 
MOC1006 
TLP631 
A 
TIL153 
TLP535 
A 
MOC3002 
TLP541G 
A 
TIL154 
TLP535 
A 
MOC3003 
TLP541G 
A 
TIL155 
TLP535 
A 
MOC3007 
TLP541 G 
A 
TIL156 
TLP675 
A 
MOC3009 
TLP3009 
A 
TIL157 
TLP676 
A 
MOC3010 
TLP3010 
A 
GENERAL 
ELECTRIC 
MOC3011 
TLP3011 
A 
MOC3012 
TLP3012 
A 
4N25 
4N25 
A 
MOC3020 
TLP3020 
A 
4N25A 
4N25A 
A 
MOC3021 
TLP3021 
A 
4N26 
4N26 
A 
MOC3022 


I 


TLP3022 
A 
4N27 
4N27 
A 
MOC3023 
TLP3023 
A 
4N28 
4N28 
A 
MOC3030 


I 


TLP3031 
A 
4N29 
4N29 
A 


Types 
TOSHIBA Types 
Code 
Types 
I 
TOSHIBA Types 
TCode 


4N29A 
4N29A 
A 
H 1103 
I 
TLP335 
T A- 


4N30 
4N30 
A 
H1104 
TLP335 
A 


4N31 
4N31 
A 
H 11 F1 
- 
G 


4N32 
I 


4N32 
I 


A 
H11 F2 


I 
- 
I 
G 


4N32A 
4N32A 
A 
H 11 F3 
- 
G 


4N33 
4N33 
A 
H11 G1 
TLP371 
A 


4N35 
4N35 


I 


A 
H11G2 


I 


TLP371 


I 


A 


4N35 
4N35 
A 
H11G3 
TLP572 
A 


4N36 
4N36 
A 
H11G45 
TLP675 
F 


4N37 
4N37 
A 
H11G46 
TLP675 
F 


4N38 
I 


4N38 


1 


A 
H11J1 


I 


TLP665G 


I 


A 


4N38A 
4N38A 
A 
H11J2 
TLP665G 
A 


4N39 
I 
TPL541 
G 
A 
H11J3 
TLP560G 
A 


4N40 
TPL541 
G 
A 
H11J4 
TLP560G 
A 


H11A1 


I 


TLP535 
A 
H11J5 


I 


TLP560G 
A 


H11A2 
TLP535 
A 
H 11 L1 
- 
G 


H11 A3 
TLP535 
A 
H11 L2 
I 
- 
G 


H11A4 
TLP535 
A 
H11 L3 
- 
G 


H11A5 
TLP535 


I 


A 
H74A1 
I 
TLP535 
A 


H11A10 


I 


TLP535 
A 
H74C1 
TLP541G 
I 
A 


H11A520 
TLP631 
A 
H74C2 
TLP541 
G 
A 


H11A550 
TLP631 
I A 
CNY17- 
I 


I 


TLP535 
F 


H11A5100 
TLP631 
(GB) 


I 


A 
CNY17-I1 
CNY17-1 
A 


H11 AA 1 
TLP630 
A 
CNY17-111 
CNY17-2 
I 
A 


H11AA2 
I 
TLP630 
A 
CNY17-IY 
CNY17-3 
A 


H11 AA3 
TLP630 
A 
CNY30 
TLP541 
A 


H11 AA4 


I 


TLP630(GB) 


I 


A 
CNY31 
- 
G 


H11 AG1 
TLP331 
A 
CNY32 
TLP621 
F 


H 11 AG2 
TLP331 
(BV) 
A 
CNY33 
TLP335 
A 


H 11 AG3 
TLP331 
(BV) 
B 
CNY34 
TLP541 
G 
A 


H11AV1 
TLP735(GB) 


I 


B 
CNY35 
TLP630 
A 


H11AV1A 


I 


TLP735F(GB) 
B 
CNY47 
TLP535 
F 


H11AV2 
TLP735(GB) 
A 
CNY47A 
TLP535 
A 


H11AV2A 
TLP735F(GB) 
A 
CNY48 
TLP571 
A 


H 11 AV3 
TLP735 


I 


A 
CNY51 
TLP731 
(GB) 
A 


H11AV3A 


I 


TLP735F 
A 
CQY80 
I 
TLP631 
A 


H 11 B 1 
TLP571 
A 
GE3009 
TLP3009 
A 


H11B2 
TLP575 
A 
GE3010 
TLP3010 
A 


H11B3 


I 


TLP575 
A 
GE3011 
TLP3011 
A 
H11B255 
TLP575 
B 
GE3012 
i 
TLP3012 
A 


H11BX522 
TLP575 
A 
GE3020 
TLP3020 
A 


H11C1 
TLP541 
G 
A 
GE3021 
TLP3021 
A 
H11 C2 
TLP541 
G 


I 


A 
GE3022 
TLP3022 
A 
H11 C3 


I 


TLP541G 
A 
GE3023 
TLP3023 
A 
H11 C4 
TLP541 
G 
A 
GEPS2001 
TLP731 
A 
H11 C5 
TLP541 
G 
A 
GFH600-1 
TLP731 
F 
H11 C6 
TLP541 
G 
A 
GFH600-11 
TLP731 
(GB) 
F 
H 1101 


I 


TLP335 
IA 
GFH600-1I1 
TLP731 
(GB) 
F 
H1102 
TLP335 
A 
GFH601- 
I 
TLP731 
F 


I 


TOSHIBA Types 
Code 
Types 


, 
TOSHIBA Types 
Code 
Types 
- 
--- 


GFH601-I1 
TLP731 
F 
HCPL2503 
TLP551 
F 
GFH601-II1 
TLP731 (GB) 
F 
HCPL2530 
TLP2530 
A 
GFH601-IV 
TLP731 (GB) 
F 
HCPL2531 
TLP2531 
A 


GENERAL INSTRUMENTS 
HCPL2601 
TLP2601 
A 
HCPL2630 
TLP2630 
A 
4N25 
4N25 
A 
HCPL2631 
TLP2631 
A 
4N26 
4N26 
A 
MCA11 G1 
TLP371 
A 
4N27 
4N27 
A 
MCA11 G2 
TLP371 
A 
4N28 
4N28 
A 
MCA11 G3 
TLP371 
A 
4N29 
4N29 
A 
MCA230 
TLP575 
A 
4N30 
4N30 
A 
MCA231 
TLP575 
A 
4N31 
4N31 
A 
MCA255 
TLP575 
B 
4N32 
4N32 
A 
MCA2230lZ 
TLP675 
A 
4N33 
4N33 
A 
MCA2231/Z 
TLP675 
A 
4N35 
4N35 
A 
MCA2255/Z 
TLP675 


I 


B 
4N36 
4N36 
A 
MCL2501 
TLP551 
F 
4N37 
4N37 
A 
MCL2502 
TLP551 
F 
6N135 
6N135 
A 
MCL2503 
TLP551 
I 
F 
6N136 
6N136 
A 
MCL2530 
TLP2530 
A 
6N137 
6N137 
A 
MCL2531 
TLP2531 


I 


A 
6N138 
6N138 
A 
MCL2601 
TLP2601 
A 
6N139 
6N139 
A 
MCL2630 
TLP2630 
A 
740L6000 
- 
G 
MCP3009 
TLP3009 
A 
740L6001 
- 
G 
MCP3010 
TLP3010 
I 


A 
740L6010 
- 
G 
MCP3011 
TLP3011 
A 
740L6011 
- 
G 
MCP3011 A 
TLP3011 
I A 
CNY17-1 
TLP535 
F 
MCP3012 
TLP3012 
A 
CNY17-2 
CNY17-2 


I 


A 
MCP3020/0Z 
TLP3020 
A 
CNY17-3 


I 


CNY17-3 
A 
MCP3021/1Z 
TLP3021 
A 
CNY17-4 
CNY17-4 
A 
MCP3022/2Z 
TLP3022 
A 
CNY17-1Z 
TLP731 


I 


F 
MCP3022A 
TLP3022 
A 
CNY17-2Z 
TLP731 
F 
MCP3023 
TLP3023 
A 
CNY17-3Z 
TLP731 (GB) 
F 
MCP3030 
TLP3031 
A 
CNY17-4Z 
TLP731 (GB) 
F 
MCP3031 
TLP3031 
A 
CNY65 
TLP580 
E 
MCP3032 
TLP3032 
A 
CNX35 
TLP631 
F 
MCP3033 
TLP3033 
A 
CNX36 
TLP631 (GB) 
A 
MCP3040/0Z 
TLP3041 
A 
H11A11Z 
TLP731 
A 
MCP3041 
1Z 
TLP3041 
A 
H11 AA 1 


I 


TLP630 
A 
MCP3042 
TLP3042 
A 
H11AA2 
TLP630 
A 
MCP3043 
TLP3043 
A 
H11AA3 
TLP630 
A 
MCS2 
TLP541G 
A 
H11AA4 
TLP630(GB) 
A 
MCS21 
TLP541G 
A 
H1101 
1Z 
TLP335 
A 
MCS2400 
TLP541G 
A 
H1102 
2Z 
TLP335 
A 
MCS2401 
TLP541 G 
A 
H1103 
3Z 
TLP335 
A 
MCT2 
TLP535 
A 
H11G1 
TLP371 
A 
MCT2E 
TLP535 
A 
H11 G2 
TLP371 
A 
MCT4 
- 
G 
H11 G3 
TLP371 
A 
MCT4R 
- 
G 
HCPL2502 
TLP551 
F 
MCT6 
TLP504A 
A 


Types 
TOSHIBA 
Types 
Code 
Types 
TOSHIBA Types 
Code 


MCT26 
TLP535 
A 
3N244R 
- 
G 
MCT61 
TLP504A 
A 
3N245 
- 
G 
MCT62 
TLP504A(GB) 
A 
3N245R 
- 
G 


MCT66 
TLP504A 
A 
4N22A 
- 
G 
MCT210 
TLP535(BL) 
F 
4N23A 
- 
G 
MCT270 
TLP535 
A 
4N24A 
- 
G 
MCT271 
TLP535 
F 
4N25 
4N25 
A 
MCT272 
TLP535(GR) 
F 
4N26 
4N26 
A 
MCT273 
TLP535(GR) 
F 
4N27 
4N27 
A 
MCT274 
TLP535(BL) 
F 
4N28 
4N28 
A 
MCT275 
TLP535(GR) 
F 
4N29 
4N29 
A 
MCT276 
TLP535 
F 
4N30 
4N30 
A 
MCT277 
TLP535(GB) 
A 
4N31 
4N31 
A 
MCT2200/bz 
TLP731 
A 
4N32 
4N32 
A 
MCT2201/1Z 
TLP731 (GB) 
A 
4N33 
4N33 
A 
MCT2202/2Z 
TLP731 
F 
4N35 
4N35 
A 
MCT5200 
TLP535(GB) 
F 
4N36 
4N36 
A 
MCT5201 
TLP535(GB) 
F 
4N37 
4N37 
A 
MCT5210 
TLP331 
A 
4N38 
4N38 
A 
MCT5211 
TLP331 (BVl 
A 
4N38A 
4N38A 
A 
MID400 
- 
G 
4N45 
- 
G 
GIC5102 
TLP521-1 
A 
4N46 
- 
G 
GIC5102-2 
TLP521-2 
A 
6N135 
6N135 
A 
GIC5102-3 
TLP521-3 
A 
6N136 
6N136 
A 
GIC5102-4 
TLP521-4 
A 
6N137 
6N137 
A 
6N138 
6N138 
A 
HEWLETT 
PACKARD 
6N139 
6N139 
A 
- 


6N135 
6N135 
A 
CNY17 
I 
TLP535 
F 
6N136 
6N136 
A 
CNY17/I1 
CNY17-2 
A 
6N137 
6N137 
A 
CNY17/11l 
CNY17-3 
A 
6N138 
6N138 
A 
CNY17/IV 
CMY17-4 
A 
6N139 
6N139 
A 
OPI102 
- 
G 
HCPL-2200 
TLP2200 
A 
OPI103 
- 
G 
HCPL-2300 
- 
G 
OPI110 
TLP580 
E 
HCPL-2400 
- 
G 
OPI113 
- 
G 
HCPL-2502 
TLP551 
F 
OPI120 
TLP580 
E 
HCPL-2503 
TLP551 
F 
OPI123 
- 
G 
HCPL-2530 
TLP2530 
A 
OPI125 
- 
G 
HCPL-2531 
TLP2531 
A 
OPI126 
- 
G 
HCPL-2601 
TLP2601 
A 
OPI127 
- 
G 
HCPL-2630 
TLP2630 
A 
OPI128 
- 
G 
HCPL-2631 
TLP2631 
A 
OPI130 
- 
G 
QCPL-4502 
TLP550 
I~ 


OPI140 
- 
G 
SL5505 
- 
OPI150 
- 
G 


TRW-OPTRON 
OPI153 
- 
G 
OPI1264A 
TLP580 
E 


I 


3N243 


i 


- 
rn 


OPI1264B 
TLP580 
I! 
3N243R 
- 
OPI1264C 
TLP580 
3N244 
- 
OPI2100 
TLP631 (GB) 


Types 
TOSHIBA Types 
Code 
Types 
TOSHIBA Types 
Code 


OPI2150 
TLP535 
A 
3N261 
- 
G 
OPI2151 
TLP535 
A 
3N262 
- 
G 
OPI2152 
TLP535 
A 
3N263 
- 
G 
OPI2153 
TLP535 
A 
4N22 
- 
G 
OPI2154 
TLP535(GB) 
A 
4N23 
- 
G 
OPI2155 
TLP535(GB) 
A 
4N24 
- 
G 
OPI2156 
TLP535(GB) 
A 
4N25 
4N25 
A 
OPI2250 
TLP535 
A 
4N26 
4N26 
A 
OPI2251 
TLP535 
A 
4N27 
4N27 
A 
OPI2252 
TLP535 
A 
4N28 
4N28 
A 
OPI2254 
TLP535(GBj 
A 
4N35 
4N35 
A 
OPI2255 
TLP535(GB) 
A 
4N36 
4N36 
A 
OPI2500 
TLP630 
A 
4N37 
4N37 
A 
OPI2501 
TLP630 
A 
4N47 
- 
G 
OPI3009 
TLP3009 
A 
4N48 
- 
G 
OPI3010 
TLP3010 
A 
4N49 
- 
G 
OPI3011 
TLP3011 
A 
MCT2 
TLP535 
A 
OPI3012 
TLP3012 
A 
MCT2E 
TLP631 
A 
OPI3020 
TLP3020 
A 
TIL102 
- 
G 
OPI3021 
TLP3021 
I A 
TIL103 
- 
- 
G 
OPI3022 
TLP3022 
A 
TIL107 
- 
G 
OPI3023 
TLP3023 
A 
TIL108 
- 
G 
OPI3030 
TLP3031 
B 
TIL111 
TLP535 
A 
OPI3031 
TLP3031 
A 
TILl12 
TLP535 
A 
OPI3032 
TLP3032 
A 
TIL113 
TLP575 
A 
OPI3033 
TLP3033 
A 
TIL114 
TLP535 
A 
OPI3040 
TLP3041 
B 
TIL115 
TLP535 
A 
OPI3041 
TLP3041 
A 
TIL116 
TLP535 
A 
OPI3042 
TLP3042 
A 
TIL117 
TLP535 
A 
OPI3043 
TLP3043 
A 
TIL118 
TLP536 
A 
OPI3150 
TLP575 
A 
TIL119 
TLP570 
A 
OPI3151 
TLP575 
A 
TILl19A 
TLP570 
A 
OPI3152 
TLP575 
F 
TIL120 
- 
G 
OPI3153 
TLP575 
A 
TIL121 
- 
I G 
OPI3250 
TLP575 
A 
TIL124 
TLP631 
I A 
OPI3251 
TLP575 
A 
TIL125 
. 
TLP631 
I A 
OPI3252 
TLP575 
F 
TIL126 
TLP631 
A 
OPI3253 
TLP575 
A 
TIL127 
TLP675 
A 
OPI6000 
- 
G 
TIL128 
TLP676 
A 
OPI6100 
- 
G 
TIL128A 
TLP676 
A 
OPI7002 
TLP580 
E 
TIL153 
TLP535 
A 
OPI7010 
TLP580 
E 
TIL154 
TLP535 
A 
OPI7320 
- 
G 
TIL155 
TLP535 
A 
OPI7340 
- 
G 
TIL156 
TLP675 
A 
OPI8012 
I 
- 
G 
TIL157 
TLP676 
A 
OPI8013 
- 
G 
TIL157A 
TLP676 
I A 
OPI8014 
- 
G 
SHARP 
OPI8015 
- 
G 


I 
PC4N25 
I 
4N25 
E 


Types 
TOSHIBA Types 
Code 
Types 
TOSHIBA Types 
Code 


PC4N26 
4N26 
A 
S12MD1 
TLP541G 
A 
PC4N27 
4N27 
A 
S12MD2 
- 
G 
PC4N28 
4N28 
A 
S12MD22 
- 
G 
PC4N29 
4N29 
A 
S12MD3 
TLP511 GA 
A 
PC4N30 
4N30 
A 
S13MD1 
TLP541G 
A 
PC4N32 
4N32 
A 
S13MD3 
TLP511 GA 
A 
PC4N33 
4N33 
A 
S21 MD3 
TLP560J 
A 
PC4N35 
4N35 
A 
S21 MD4 
TLP561J 
A 
PC4N36 
4N36 
A 
S22MD1 
TLP541J 
A 
PC4N37 
4N37 
A 
S22MD3 
TLP611 J 
A 
PC508 
TLP580 
E 
PANASONIC 
PC511 
TLP580 
E 
PC702 
TLP531 
A 
ON3100 
TLP535 
A 
PC703 
TLP531 
A 
ON3105 
TLP580 
E 
PCl13 
TLP531 
A 
ON3110 
TLP536 
A 
PC714 
TLP532 
A 
ON3111 
TLP521-1 
A 
PC715 
TLP570 
B 
ON3112 
TLP521-2 
A 
PC716 
TLP570 
B 
ON3161 
TLP621 
A 
PC723 
TLP531 
A 
ON3162 
TLP621-2 
A 
PC725 
TLP371 
A 
ON3164 
TLP621-4 
A 
PC733 
TLP630 
A 
NEC 
PC733H 
TLP330 
A 
r 


PC801 
TLP101 
C 
PS2006B 
TLP551 
A 
PC810 
TLP621 
A 
PS2007B 
TLP552 
A 
PC812 
TLP621 
B 
PS2016B 
TLP550 
A 
PC813 
TLP626 
A 
PS2401-1 
TLP621 
A 
PC814 
TLP620 
A 
PS2403-1 
TLP624 
A 
PC815 
TLP523 
B 
PC816 
TLP321 
A 
PC817 
TLP621 
A 
PC818 
TLP621 
B 
PC8181 
TLP621 (LF1) 
A 
. 


PC823 
TLP626-2 
A 
PC824 
TLP620-2 
A 
. 


PC825 
TLP523-2 
B 


r 


PC826 
TLP321-2 
A 
PC827 
TLP621-2 
A 
PC829 
TLP504A 
B 
PC835 
TLP523-3 
B 
PC837 
TLP621-3 
A 
PC843 
TLP626-4 
A 
PC844 
TLP620-4 
A 
PC845 
TLP523-4 
B 
PC846 
TLP321-4 
A 
PC847 
TLP621-4 
A 
PC849 
TLP504A-2 
B 
PC910 
TLP552 
A 
Sll MD3 
TLP560G 
A 
Sll MD3H 
TLP560J 
A 


5-1 
4 pin DIP & Multichannel 
Photocouplers 


4 pin 
DIP 
& multichannel 
photocouplers 
are capable 
of 
high-den- 


sity 
mounting 
by incorporating 
one 
circuit 
into 
a 4 pin 
DIP 
small- 


sized 
package. 


Type 
Current 
Transfer 
Low 
Collector 
Isolation 
Ratio 
(CTR) 
In¥ut 
Breakdown 
Voltage 
Single 
Dual 
Quad 
C R 
Voltage 
Channel 
Channel 
Channel 
Features 
@ 
@ 
BVs 
4 pin 
B pin 
16 pin 
Rank Min. Max. 
IF 
Min. 
IF 
V(BR)CEO 


DIP 
DIP 
DIP 
(%) 
(%) 
(mA) 
(%) 
(mAl 
(V) 
(Vrms) 


A 
50 
600 
5 
- 
- 
High EMR 
GB 
100 
600 
5 
30 
1 
TlP521-1 
TLP521-2 
TLP521-4 
environments 
55 
2500 
GR" 
100 
300 
5 
30 
1 
High CTR 
BL" 
200 
600 
5 
30 
1 
B 


- 
50 
600 
5 
- 
- 


High isolation 
GB 
100 
600 
5 
30 
1 


I 
I 
TLP621 
TLP621·2 
TLP621·4 
55 
5000 
H 


High 
CTR 
GR" 
100 
300 
5 
30 
1 


BL" 
200 
600 
5 
30 
1 


Low input 
- 
100 
- 
1 
50 
0.5 
TLP624 
TLP624·2 
TLP624·4 
current 
55 
5000 
BV 
200 
- 
1 
100 
0.5 


High VCEO 
- 
50 
- 
5 
- 
- 
TLP321 
TLP321·2 
TLP321·4 
High CTR 
BO 
5000 
GB 
100 
- 
5 
30 
1 


~ 


High EMR 
- 
50 
600 
5 
- 
- 
- 
TLP504A 
TlP504A-2 
environments 
55 
2500 
C3 
High 
CTR 
GB 
100 
600 
5 
30 
1 


~ 


- 
50 
600 
±5 
- 
±1 
TLP620 
TLP620·2 
TLP620·4 
AC input 
55 
5000 
GB 
100 
600 
±5 
30 
±1 


AC input 
- 
100 
- 
±1 
50 to.5 
C=:P 
TLP626 
TLP626·2 
TLP626·4 
Low input 
55 
5000 
current 
BV 
200 
- 
±1 
100 to.5 


Type 
Current 
Saturation 
Collector 
Isolation 
Transfer 
Voltage 
Breakdown 
Voltage 
Single 
Dual 
Quad 
Ratio (CTR) 
VCE (sat) 
Voltage 
Channel 
Channel 
Channel 
Features 
<g, 
@ 
@ 
@ 
V(BR)CEO 
BVs 
4 pin 
8 pin 
16 pin 
Min. 
IF 
VCE Max. 
Ic 
IF 
DIP 
DIP 
DIP 
(%) 
(mAl 
(V) 
(V) 
(mA) (mAl 
(V) 
(Vrms) 


~ 


Low input 
TLP523 
TLP523·2 
TLP523-4 
current 
1000 
1 
1 
1 .0 
50 
10 
55 
2500 
High CTR 


LOW input 
C:Y 


TLP627 
TLP627·2 
TLP627·4 
current 
1000 
1 
1 
1.2 
100 
10 
300 
5000 
High VCEO 


Type 
LED Trigger 
Blocking 
Isolation 


Single 
Dual 
Quad 
Current-1FT 
dV/dt 
Voltage 
Voltage 


Channel 
Channel 
Channel 
Features 
(VTM=3V) 
Typ. 
VORM 
BVs 
4 pin 
B pin 
16 pin 
Max. 


DIP 
DIP 
DIP 
(mA) 
(V/tlS) 
(V) 
(Vrms) 


~ 
TLP525G 
TLP525G-2 
TLP525G-4 
Low 
input 
10 
500 
400 
2500 


C==:i 
I 


current 


5-2 
6 pin DIP Photocouplers 


6 pin 
DIP 
photocouplers 
use 
Toshiba's 
white 
epoxy 
mold, 
reali- 


zing 
high 
isolation 
voltage, 
sensitivity, 
and 
current 
transfer 
ratio. 


VDE 
recognized 
products 
are 
available 
for 
various 
types. 


Type 
Current 
Transfer 
Ratio 
Low 
Input 
Collector 
Isolation 


No Base Connection 
(CTR) 
CTR 
Breakdown 
Voltage 


~ 
~ 


Features 
@ 
@ 
@, 
@ 
Voltage 
BVs 
Min. 
Max. 
IF 
VCE 
Min. 
IF 
VCE 
V(BR)CEO 
, 
Rank 
(%) 
(%) 
(mA) 
(V) 
(%) 
(mA) 
(V) 
(V) 
(Vrms) 


4N25(SHORTI 
- 
- 
20 
- 
10 
10 
- 
- 
- 
30 
2500 


4N25A(SHORTI 
- 
- 
20 
- 
10 
10 
- 
- 
- 
30 
2500 


4N26(SHORT) 
- 
- 
20 
- 
10 
10 
- 
- 
- 
30 
2500 


4N27(SHORT) 
- 
- 
20 
- 
10 
10 
- 
- 
- 
30 
2500 


4N28(SHORT) 
Direct 
20 
10 
10 
30 
2500 
- 
- 
- 
- 
- 
- 


4N35(SHORT) 
replacement 
for 
100 
10 
10 
30 
2500 
- 
JEDEC 
type 
- 
- 
- 
- 
- 


4N36(SHORT) 
- 
- 
100 
- 
10 
10 
- 
- 
- 
30 
2500 


4N37(SHORT) 
- 
- 
100 
- 
10 
10 
- 
- 
- 
30 
2500 


4N38(SHORT) 
- 
- 
10 
- 
10 
10 
- 
- 
- 
80 
2500 


4N38A(SHORT) 
- 
- 
10 
- 
10 
10 
- 
- 
- 
80 
2500 


CNY17-2 
- 
Double 
width 
- 
63 
125 
10 
5 
- 
- 
-- 


CNY17-3 
of CTR MiniMax 
100 
200 
10 
5 
4400 
- 
- 
- 
- 
- 
70 


CNY17-4 
- 
Ratio 
- 
160 
320 
10 
5 
- 
- 
- 
(VOC) 


Type 
Current 
Transfer 
Ratio 
Low 
Input 
Collector 
Isolation 


NoBaseConnection 
(CTR) 
CTR 
Breakdown 
Voltage 


~ 
~ 


Features 
@ 
@ 
@ 
@ 
Voltage 
BVs 
Min. 
Max. 
IF 
VCE 
Min. 
IF 
VCE 
VrBR)CEO 
Rank 
(%) 
(%) 
(mA) 
(V) 
(%) 
(mA) 
(V) 
(V) 
(Vrms) 
- 
50 
600 
10 
10 
- 
- 
- 


GB 
100 
600 
10 
10 
30 
1 
0.4 
TlP535(SHORT) 
- 
High 
CTR 
55 
2500 
GR 
100 
300 
10 
10 
30 
1 
0.4 


BL 
200 
600 
10 
10 
30 
1 
0.4 
- 
50 
600 
5 
5 
- 
- 
- 


GB 
100 
600 
5 
5 
30 
1 
0.4 
TLP631 
TLP632 
High 
isolation 
55 
5000 
GR 
100 
300 
5 
5 
30 
1 
0.4 


BL 
200 
600 
5 
5 
30 
1 
0.4 


High 
isolation 
- 
50 
600 
5 
5 
- 
- 
- 


TLP731 
TLP732 
Desi nged 
to c1ear 
GB 
100 
600 
5 
5 
30 
1 
0.4 
55 
4000 
VDE 
0806 
GR 
100 
300 
5 
5 
30 
1 
0.4 


Low 
input 
- 
100 
- 
1 
0.5 
50 
0.5 
1.5 
TLP331 
TLP332 
55 
5000 
current 
BV 
200 
- 
1 
0.5 
100 
0.5 
1.5 


Desinged 
to clear 
- 
50 
600 
5 
5 
- 
- 
- 
TLP735 
TLP736 
-- 
55 
5000 
VDE 
0700 
GB 
100 
600 
5 
5 
30 
1 
0.4 


TLP335' 
TLP336' 
High 
VCEO 
- 
25 
- 
5 
5 
- 
- 
- 
300 
5000 
HiQh 
isolation 
* Scheduled for marketing 
from 
the summer of 
1988. 


AC Input-Transistor 
Output 


Type 
Current 
Transfer 
Ratio 
Low 
Input 
Collector 
Isolation 


No Base Connection 
(CTR) 
CTR 
Breakdown 
Voltage 


~ 
~ 


Features 


<i> 
<i> 
<i> 
<i> 
Voltage 
BVs 
Min. 
Max. 
IF 
VCE 
Min. 
IF 
VCE 
V(BRICEO 
Rank 
(%) 
(%) 
(mA) 
(V) 
(%) 
(mA) 
(V) 
(V) 
(Vrms) 


AC 
input 
- 
50 
- 
± 
5 
5 
- 
- 
- 
TLP630 
- 
55 
5000 
High 
isolation 
GB 
100 
- 
± 
5 
5 
30 
±1 
0.4 


TLP330 
- 
AC input 
- 
25 
- 
±20 
1 
- 
- 
- 
55 
5000 
1 50mA 
IF RatinQ 


Type 
Current 
Saturated 
Saturation 
Collector 
Isolation 
Transfer 
CTR 
Voltage 
Breakdown 
Voltage 
No Base Connection 
Ratio (CTR) 
VCE (sat) 


~ 
t3} 


Features 


<i> 
@ 
@ 
<i> 
iP 
iP 
Voltage 
BVs 
Min. 
IF 
VCE 
Min. 
IF 
VCE 
Max. 
Ic 
IF 
V(BRICEO 


(%) 
(mA) 
(V) 
(%) 
(mA) 
(V) 
(V) 
(mA) 
(mA) 
(V) 
(Vrms) 


4N29(SHORT) 
- 
100 
10 
10 
- 
- 
- 
1.0 
2 
8 
30 
2500 


4N29A(SHORn 
- 
100 
10 
10 
- 
- 
- 
1.0 
2 
8 
30 
2500 


4N30(SHORT) 
- 
Direct 
100 
10 
10 
- 
- 
- 
1.0 
2 
8 
30 
2500 


4N31 (SHORT) 
- 
replacement 
for 
50 
10 
10 
- 
- 
- 
1.2 
2 
8 
30 
2500 


4N32(SHORT) 
- 
JEDEC 
type 
500 
10 
10 
- 
- 
- 
1.0 
2 
8 
30 
2500 


4N32A(SHORn 
- 
500 
10 
10 
- 
- 
- 
1.0 
2 
8 
30 
2500 


4N33ISHORT) 
- 
500 
10 
10 
- 
- 
- 
1.0 
2 
8 
30 
2500 


T1.P575(SHORn 
High 
CTR 
200 
1 
1 
- 
- 
- 
1.0 
1 
1 
35 
2500 


TLP570 
TLP571 
High 
CTR 
1000 
1 
1 
500 
10 
1 
1.2 
100 
10 
35 
2500 
- 
TLP572 
Resistor-Darlington 
1000 
1 
1.2 
- 
- 
- 
1.2 
100 
10 
55 
2500 


TLP371 
TLP372 
300V 
High VCEO 
1000 
1 
1 
500 
10 
1 
1.2 
100 
10 
300 
5000 


6 pinDIP Photouplers 
ThyristorOutput 
Type 
LED Trigger 
Holding 
Blocking 
Isolation 
Current-1FT 
Current 
dVidt 
Voltage 
Voltage 


~ 


Features 
(RGK=27KQ) 
IH 
Typ. 
VORM 
BVs 
Typ. 
Max. 
(mA) 
(,uA) 
(VII's) 
(V) 
(Vrms) 


TLP541G 
Low 
1FT 
7 
200 
10 
400 
2500 


TLP741G 
Designed 
to clear 
10 
200 
10 
400 
4000 


TLP741J 
VDE 0806 
10 
200 
10 
600 
4000 
TLP745G 
Designed 
to clear 
10 
200 
10 
400 
5000 
TLP745J 
VDE 0700 
10 
200 
10 
600 
5000 


@ 
@ 


Triac Output 


Type 
LED Trigger 
Zero Crossing 
Blocking 
Isolation 


With ZeroCrossing 
Current -1FT 
Inhibit 
dVidt 
Voltage 
Voltage 
t] 


Features 
Voltage 
Typ. 
VORM 
BVs 
~ 


(at rated 1FT) 
" 
Max. (mA) 
Max. (V) 
(VII's) 
(V) 
(Vrms) 


TLP3009 
- 
30 
- 
500 
250 
5000 
TLP3010 
- 
15 
- 
500 
250 
5000 
TLP3011 
- 
10 
- 
500 
250 
5000 
TLP3012 
- 
5 
- 
500 
250 
5000 
TLP3020 
- 
30 
- 
500 
400 
I 
5000 
TLP3021 
- 
15 
- 
500 
400 
5000 
TLP3022 
- 
10 
- 
500 
400 
5000 
TLP3023 
- 
Direct replacement 
5 
- 
500 
400 
5000 
for Industrial 
- 
TLP3031 
Standard 
Type of 
15 
40 
I 
500 
250 
5000 
- 
TLP3032 
MOC3000 
10 
40 
500 
250 
5000 
- 
TLP3033 
MCT3000 
5 
40 
500 
250 
5000 
TLP3041 
Series 
15 
40 
500 
400 
5000 
- 
- 
TLP3042 
Designed 
to 
clear 
10 
40 
500 
400 
5000 
- 
TLP3043 
VDE0806 
5 
40 
500 
400 
5000 
TLP3051 
- 
15 
- 
500 
600 
5000 
TLP3052 
- 
10 
- 
500 
600 
I 
5000 
- 
TLP3061 
15 
I 
50 
500 
600 
5000 
- 
- 
TLP3062 
10 
50 
500 
600 
5000 - 
- 
TLP3063 
5 
50 
I 
500 
600 
5000 
- 
10 
TLP560G 
- 
IFT7 
7 
- 
500 
400 
2500 


IFT5 
5 
- 
10 
TLP560J 
- 
- 
500 
600 
2500 
IFT7 
7 
Low 
1FT 
- 
10 
- 
TLP561G 
IFT7 
7 
40 
500 
400 
2500 


IFT5 
5 
- 
10 
- 
TLP561J 
50 
500 
600 
2500 
IFT7 
7 
- 
TLP766G 
Designed 
to 
- 
10 
40 
500 
400 
5000 
- 
TLP766J 
clear VDE0700 
- 
10 
50 
500 
600 
5000 


5-3 
High Speed 
Photo-Ie 
Photocouplers 


High-speed 
photocouplers 
are 
ideal 
for 
use 
on 
high-speed 
inter- 


faces 
for 
linking 
peripheral 
devices, 
including 
various 
control 
equi- 


pment, 
measuring 
instruments, 
and 
office 
equipment. 


Output 
Current 
Data 
Supply 
Isolation 
Rate 
Voltage 
Voltage 
Type 
Features 
Min. 
@ 
@ 
(NRZ) Typ. 
Vcc 
BVs 
IF 
Vo 
Rank 
(mA) 
(mA) 
(V) 
(bit/s) 
(V) 
(Vrms) 
rn 


TLP550 
No base connection 
- 
1.6 
16 
0.4 
Transistor 
output 
0 
3.04 
16 
0.4 
1M 
15 
2500 


TLP650 
No base connection 
- 
1.6 
16 
0.4 
1M 
15 
5000 
High 
isolation 
0 
3.04 
16 
0.4 
[ &J 
No base connection 
2ttf 
S 
TLP559 
With 
internal 
- 
3.2 
16 
0.4 
1M 
15 
2500 


[SHJErri 
J 
shield 


B) 


6N135 
JEDEC Type 
- 
1.12 
16 
0.4 
1M 
15 
2500 
6N136 
Transistor 
output 
- 
3.04 
16 
0.4 
1M 
15 
2500 


TLP651 
High 
isolation 
- 
1.6 
16 
0.4 
1M 
15 
5000 
Transistor 
output 
0 
3.04 
16 
0.4 


~ 


6N137 
JEDEC 
Type 
13 
5 
0.6 
10M 
5 
2500 
High 
speed 
- 
[ 
.; 


No 
shield 


High 
CMR 
..:- 
TLP2601 
High 
speed 
- 
13 
5 
0.6 
10M 
5 
2500 


~ 


6N138 
- 
4.8 
1.6 
0.4 
100K 
7 
2500 
JEDEC Type 
8.0 
1.6 
0.4 
Low input 
current 
- 
6N139 
lOOK 
18 
2500 
- 
2.0 
0.5 
0.4 
- 


Ycc 
- 
6.4 
1.6 
0.4 
)t~ 
TLP558 
3 state 
output 
5M 
20 
2500 
Inverter 
logic 
~ 
- 
-2.4 
0 
2.4 
- 


• 
Vcc 
- 
6.4 
0 
0.5 
~r~ TLP2200 
3 state output 
5M 
20 
2500 
Buffer 
logic 
~ 
- 
~2.4 
1.6 
2.4 


§l 


TLP2530 
Dual channel 
1.12 
16 
0.4 
1M 
15 
2500 
of 6N135 
- 


TLP2531 
Dual channel 
3.04 
16 
0.4 
1M 
15 
2500 
of6N136 
- 
- 
Dual 
channel 
of 


)~: 
Yce 
TLP2630 
6N137 
- 
13 
5 
0.6 
10M 
5 
2500 
No 
shield 
:~ 
Dual Channel 
!~ 
TLP2631 
of TLP2601 
- 
13 
5 
0.6 
10M 
5 
2500 
~ 


Propagation 
Supply 
Isolation 
Output 
Current 
Delay time 
Voltage 
Voltage 


Type 
Features 
10 
@ 
(Typ.) 
Vcc 
BVs 
(Typ.) 
IF 
Rex 


(A) 
(mA) 
(Q) 
(I1S) 
(V) 
(Vrms) 


~ 


Power 
transistor 
TLP557 
direct 
drive 
0.25 
5 
2.7 
1 
16 
2500 


High 
speed 


5-4 
Photocoupled Relays 


Photocoupled 
relays 
perform 
as ideal 
control 
elements 
for 
load 


ON/OFF 
operation 
from 
O.5A 
to 
1A. 


LED Trigger 
Zerro 
On State 
Off 
State 
Isolation 
Current-1FT 
Crossing 
Current 
Voltage 
Voltage 
Type 
Features 
1FT 
Inhibit 
ION 
VOFF 
BVs 


Max. 
Voltage 
Rank 
(mA) 
Max. (V) 
(A) 
(V) 
(Vrms) 
rnJ 


TLP546G 
High 
power 
- 
10 
- 
1(rms) 
400 
2500 
output 
(1 A) 
fE 


TLP573 


High 
power 
- 
10 
- 
1(de) 
80 
2500 
output 
(1A) 


EE 


- 
10 


@' 
TLP3502 
0.5 
Arms 
load 
IFT7 
7 
- 
0.5(rms) 
400 
2500 


direct 
control 
IFT5 
5 


* 


TLP3506* 
- 
10 
- 
0.5(rms) 
600 
2500 


@; 


~ 


0.5 
Arms 
load 
- 
10 
TLP3503 
direct 
control 
IFT7 
7 
40 
0.5(rms) 
400 
2500 
Zero 
voltage 
IFT5 
5 


* 


TLP3507* 
turn-on 
- 
10 
50 
0.5(rms) 
600 
2500 


Q 
- 
10 


@ 
Ei 


TLP3520 
1 Arms 
load 
IFT7 
7 
- 
1(rms) 
400 
2500 


direct 
control 
IFT5 
5 


* 


TLP3526* 
- 
10 
- 
1(rms) 
600 
2500 


@; 


~ 


1 Arms 
load 
- 
10 
TLP3521 
direct 
control 
IFT7 
7 
40 
1(rms) 
400 
2500 


~ 


Zero 
voltage 
IFT5 
5 


* 


TLP3527* 
turn-on 
- 
10 
50 
1(rms) 
600 
I 
2500 


This component 
consists of a solar-cell type photodiode 
array and an infrared-light-emitting 
LED. 
The photodiode array is formed through the use of Toshiba's independently developed silicon direct-bonding 
technology to conncet multiple diodes in series. 
The photodiode array and infrared-light-emitting 
LED are optically coupled to each other but electrically 
isolated from 
each other. 
The electric signal flowing 
into the infrared-light-emitting 
LED produces a light signal 
hitting the photodiode 
arrays, causing the generation of a photovoltage. 
In other words, TTL output current generates an electrically insulated 
electromotive 
force. Using this electromotive 
force to drive a power 
MOS FET permits the power system to be driven in complete isolation 
from the control signal system. MOS FETs are conventionally 
driven 
by using transistor couplers but that requires an external power supply 
for the gate drive. Because the photovoltaic 
coupler generates enough 
electromotive 
force, it can drive gates directly with no external power 
supply. 


Short Current 
Open 
Switching Time 
Isolation 
Isc 
Voltage 
(@IF=20mACL=l000PF) 
Voltage 
Type 
Features 
@ 
Voc 
BVs 
Min. 
tON 
tOFF 
Rank 
IF 
(Typ) 
Typ. 
Typ. 
(t'A) 
(mA) 
(V) 
(ms) 
(ms) 
(Vrms) 


@) 


~ 


TLP590 
High output 
- 
3 
10 
voltage 
6 
0.5 
2 
2500 
C05 
5 
10 
< 


@ 
TLP590A 
High output 
- 
6 
10 
current 
6 
0.2 
2 
2500 
C10 
10 
10 


@ 


High .output 
- 
6 
20 


~ 


TLP591 
voltage 
Internal 
shunt 
6 
0.5 
2 
2500 
resistor 
C10 
10 
20 


(itiil 


~gh 
output 
- 
10 
20 
TLP591A 
current 
Internal shunt 
6 
0.5 
2 
2500 
resistor 
C20 
20 
20 


~ 


High speed 


* 


TLP592* 
High output 
6 
10 
6 
0.2 
0.2 
2500 
current 


5-6 
Photo MOS Couplers 


Photo MOS couplers are suitable for switching 
analog signals 


in weak signal scan circuits of data acquisition systems or tele- 


phone circuits of digital exchange systems. 


VOFF 
Ron 
1FT 
Switching Time 
Isolation 
ION 
(TYP.) 
Voltage 
Type 
Features 
TYP 


@ 
@ 
tON tOFF 
@ 
@ 
BVs 
IF 
ION 
(TYP)(TYP) IF 
ION 
(V) 
(A) 
(Q) 
(mAl 
(A) 
(mA) (ms) (ms) (mA) 
(A) 
(Vrms) 
S 


TLP595G* 
0.2Arms 
load 
400 
0.15 
12 
direct control 
10 
0.1 
5 
0.2 
16 
0.1 
2500 


Mini flat photocouplers, 
smaller and thinner than DIP package 


photocouplers, 
are ideal for use with hybrid Ie's. 


Current 
Saturation 
Collector 
Isolation 
Transter 
Voltage 
Breakdown 
Voltage 
Ratio 
Type 
Features 
\1: 
V~E 


@ 
@ 
Voltage 
BVs 
Min. 
Max. 
IC 
IF 
V(BR)CEO 


(%) 
(mA) 
(V) 
(V) 
(mA) 
(mA) 
(V) 
(Vrms) 


TLP101 
High CTR 
50 
5 
5 
0.4 
2.4 
8 
35 
4000 
f8t 


High isolation 


TLP124' 
Low input 
100 
1 
0.5 
0.4 
0.5 
1 
80 
3750 
current 


AC input 
- 
50 
±5 
5 


~ 


TLP120' 
0.4 
2.4 
8 
80 
3750 
current 
GB 100 ±5 
5 
AC input 
- 
100 ±1 
0.5 
TLP126' 
Low input 
0.4 
0.5 
1 
80 
3750 


current 
BV 200 
±1 
0.5 


High CTR 
- 
50 
5 
5 
1m 


TLP131' 
0.4 
2.4 
8 
80 
3750 
High VCEO 
GB 100 
5 
5 


Low input 
- 
100 
1 
0.5 
TLP137' 
0.4 
0.5 
1 
80 
3750 
current 
BV 200 
1 
0.5 


~ 


- 
50 
±5 
5 
TLP130' 
AC input 
0.4 
2.4 
8 
80 
3750 
current 
, 
GB 100 ±5 
5 


~ 


TLP101-2 
Two channels 
50 
5 
5 
I 
0.4 
2.4 
8 
35 
4000 
of TLP101 


* Scheduled 
for marketing 
form 
Summer 
1988. 


Triac Output 


LED Trigger 
Zero Crossing 
dV/dt 
Blocking 
Isolation 


Current -I FT 
Inhibit Voltage 
Voltage 
Voltage 
Type 
Features 
(VTM=3V) 
(at Rated 1FT) 
Typ. 
VDRM 
BVs 


Max.(mA) 
Max.(V) 
(V/J.<S) 
(V) 
(Vrms) 
JHt 


TLP160G' 
Low 1FT 
7 
- 
500 
400 
2500 


TLP160J' 
High VDRM 
10 
- 
500 
600 
2500 


~ 


TLP161G' 
Zero Voltage 
7 
40 
500 
400 
2500 
turn on 


TLP161J' 
High VDRM 
10 
50 
500 
600 
2500 


Output 
Data Rate 
Common 
Supply 
Isolation 


Current 
(NRl) 
Mode 
Voltage 
Voltage 
Type 
Features 
@ 
Typ. 
Rejection 
VCC 
BVs 
Min. 
IF 
Typ. 
(mA) 
(mA) 
(bit/s) 
(Vips) 
(V) 
(Vrms) 


~ 


TLP112' 
1 Mbps 
1.6 
16 
1M 
2000 
15 
2500 
High speed 


~ 


TLP113' 
10 Mbps 
13 
10 
10M 
200 
5 
2500 
High speed 


10 Mbps 


TLP11S' 
High s8eed 
13 
10 
10M 
3000 
5 
2500 


HiQh 
MR 


Short 
Open 
Switching Time 
Isolation 
Current 
Voltage 
(@IF=20mA,CL=1000PF) 
Voltage 
ISC 
Type 
Features 
@ 
VOC 
Ton 
Toft 
BVs 
Min. 
IF 
(Typ.) 
Typ. 
Typ. 
(pAl 
(mA) 
(V) 
(ms) 
(ms) 
(Vrms) 
Im 


TLP190' 
High output 
3 
10 
6 
0.5 
2.0 
2500 
"'" 
current 


, 


High output 
!ED! 


TLP191' 
current 
20 
'0,' 
Internal shunt 
6 
6 
0.5 
2.0 
-' 
2500 


resistor 


,. 


- 
- 
. 


" 
- 


~ 


High speed 


TLP192' 
High output 
3 
10 
6 
0.5 
0.2 
2500 


current 


* Scheduled for marketing 
from 
Summer 
1988. 


NOTE: 
1) Symbol 
,,~: 
New Products 


Symbol 
'Cl: 
Under 
Development 
Scheduled 
marketing 
start date is indicated 
under· 


mark footnote, 
Specifications 
are subject to changes for achieving 
performance 
improvement. 


2) How to handle 
eTR. 
1FT specified 
products: 
For ordering 
(example) 
Use type number 
of TLP735F(GB) 
for GB rank of TLP735F 


For safety 
standard 
certificate 
application: 


Use Toshiba standard 
type 
numder 
such as TLP735F 


5-8 
VDE Approved Photocouplers 


Products 
conforming 
to the VDE. West Germany 
Safety 


Standards. 
are listed below. 
(SELV: Safety Extra Low Voltage 


application). 
I 


11-781 


Type 
Current Transter 
Low Input 
SELV Requirements 
Isolation 


Lead Form Style 
Ratio (CTR) 
CTR 
Isolation 
Clearance 
Voltage 


R A 


Features 
@ 
@ 
@ 
Thickness 
& 
BVs 
RankMin. Max. IF 
Min. 
IF 
VCE 
Creepage 
(%) 
(%) (mA) (%) 
(mAl (V) 
(mm) 
(mm) 
(Vnms) 


- 
25 - 
10 
- - 
- 


TLPS80' 
0.6" DIP 5pin 
0 
25 
75 
10 
- 
- 
- 


2.0 
14.5 
5000 
TLPSB1 
VDE0700 
y 
50 150 
10 
30 
2 
0.4 


GR 100 300 
10 
30 
2 
0.4 


- 
50 600 
5 
- 
- 
- 


TLP731 , 
TLP731(LF2)' 
DIP 6pin 
4000 
G8 
100 600 
5 
30 
1 
0.4 
0.5 
1- 
8.2 
TLP732 
TLP732(LF2) VDE0806 
GR 100 300 
5 
30 
1 
0.4 


TLP73S' 
TLP73.SF' 
DIP 6pin 
- 
50 600 
5 
- 
- 
- 
3 layers 
8.0 
5000 
TLP736 
TLP736F 
VDE0700 
GB 100 600 
5 
30 
1 
0.4 
Insulation 


Type 
LED 
Blocking 
SELV Requirements 
Isolation 
Trigger 
dVidt 
Voltage 
Voltage 
Lead Form Style 
Zero 
Current 
Isolation 
Clearance 
Features 
~ 
(Typ.) 
VORM 
Thickness 
& 
BVS 
R A 


CrossingMax. 
Creepage 
(mA) 
(VII's) 
(V) 
(mm) 
(mm) 
(Vrms) 


TLP66SG 
TLP66SGF 
10 
500 
400 
- 


TLP665J 
TLP665JF 
DIP 6pin 
10 
500 
600 
0.5 
8.0 
5000 
TLP666G 
TLP666GF 
VDE0806 
10 
500 
400 
• 
TLP666J 
TLP666JF 
10 
500 
600 


TLP766G 
TLP766GF 
DIP 6pin 
10 
500 
400 
3 layers 
• 
B.O 
5000 
TLP766J 
TLP766JF 
VDE0700 
10 
500 
600 
Insulation 


Type 
LED Trigger 
Blocking 
SELV Requirements 
Isolation 


Lead Form Style 
Current 1FT 
dVidt 
Voltage 
Isolation 
Clearance 
Voltage 
R 


Features 
(RGK=27KQ) 
(Typ.) 
VORM 
Thickness 
& 
BVs 
A 
Creepage 
(mA) 
(VII's) 
(V) 
(mm) 
(mm) 
(Vrms) 


TLP741G 
TLP741G(LF2) 
DIP 6pin 
10 
10 
400 
4000 
VDE0806 
0.5 
82 
TLP741J 
TLP741J(LF21 
10 
10 
600 
4000 


TLP74SG 
TLP74SGF 
DIP 6pin 
10 
10 
400 
3 layers 
5000 
8.0 
TLP745J 
TLP745JF 
VDE0700 
10 
10 
600 
Insulation 
5000 


DIP 4 pin 
(11-581) 


DIP 6 pin 
(11-781) 


~~ 
~, , , 
J!9'."." 
~EJ'"'''' 
~ 


I 


~.~ 
•• 
:'2~ 


~ 
~ 
"~~_e~ 


DIP 6 pin (LF2) 
(11-9A102) 


DIP 6 pin 
(11-7A1) 


Cd] 


1 
, 
, 


DIP 6 pin (LF2) 
(11-78102) 


~~ 
~I 
, 
, 


'OU10U 
&1 
IOU 


mf~~~ 
-"~ ." 


2.:> 
~ 
10-:2 


DIP 5 pin 
(11-9A2) 


DIP 8 pin 
(11-10C1) 


DIP 5 pin 
(11-7A4) 


DIP 5 pin (LF2) 
(11-9A202) 


DIP 16 pin 
(11-20A1) 


DIP 6 pin 
(11-9A1) 


TLP580 Type 
(11-1001A) 
, ., 
OJ 


TLP101 Type 
(11-501 ) 


TLP546G Type 
(11-30A1A) 


t=JJ 
,. . 


tn 


3 


36 
015 
IT~11T~E 
WO ~t °7~ 03 


TLP3520 
Type 


(11-20A2) 


6 
, 
• 
W1 


, 
3 


36 
015 


~ 


II 
;;~~ 
I 
0 
.no 


04' 
Nt 
075 


'27127 
70 
- 0 3 


6-1 
Current Transfer Ratio (CTR) and Trigger LED Current (1FT) 
Ranking and Marking 


Standard rank classifications 
are applied for the CTR on transistor-type 
photocouplers 
and for 
1FT on 


SCR, Triac-type photocouplers. 
Product indications corresponding 
to rank names are as shown below. 


Also, note that the applied rank classifications 
depends on product types. 


6-1-1) 
CTR Ranking and Rank Code 


i) 
Rank Name 
CTR 
CTR Rank Marking 
A or None 
50% - 
600% 
Blank. Y, Y-, G, G-, B, B-, GB 


Y 
50% - 
150% 
Y, Y- 
GR 
100% - 
300% 
G, G- 
BL 
200% 
600% 
B, B- 
YG 
50% - 
300% 
Y, Y-, G. G- 
GB 
100% - 
600% 
GB, G, G-, B, B- 


ii) For TLP521-2, 
TLP521-3, 
TLP521-4 


TLP520, 
TLP520-2, 
TLP520-3, 
TLP520-4. 


TLP620, 
TLP620-2, 
TLP620-3, 
TLP620-4, 


TLP621-2, 
TLP621-3, 
TLP621-4 


TLP530, 
TLP630, 
TLP639 


Rank Name 
A or None 
GB 


eTR 
50% - 
600% 
100% - 
600% 


CTR Rank Marking 
Blank, YG, GB, GR, BL 
GB, GR, BL 


Rank Name 
1FT 
1FTRank Marking 
None 
1FTMax 
Blank, T7, T5 
IFT7 
7mA Max 
T7, T5 
IFT5 
5mA Max 
T5 


6-1-3) 
Marking Example 


i) 4 pin Type 
I~ 
~I-Lot 
No 
Pc:=J -TYPE 
NAME WITHOUT "TL"(EX 
TLP626 
: P626) 
• 0 
-CTR 
or 1FTRank Marking 
TLP521-1 . P521 


~ 


CJ~LotNo 
Ex: TLP624-4 ; TLP624-4 
TLPc::=:J 
TYPE NAME( 
TLP666GF ; TLP666GF) 


• 
CJ 
eTR or 1FTRank Marking 


6-2 
Standard Lead Forming 


6-2-1) 
SURFACE MOUNT LEAD BEND OPTIONS 


(LF1 ) 


(LF4) 


(LF5) 


oThe 
photocoupler 
line-up with 
lead ben- 


ding is available for surface mounting. 


:::;FEATURES 


• Surface mountable 


• Available for all 4, 6, 8 & 16 pin DIP 


• All electrical 
parameters 
remain unchang- 


ed from 
standard 
package 


oORDERING 
INFORMATION 


To order 
any 
standard 
optocoupler 
with 
a 


surface mount 
lead bend, add: (LF1) or (LF 


4) or (LF5) to the standard 
part number. 


Example: 


Standard 
part number: 
TLP731 
(GR) 


Surface mount type: 
TLP731 
(GR-LF1) or 


TLP731 
(GR-LF4) or TLP731 
(GR-LF5) 


4 pin 
8 pin 


• 
3 
8 
5 
W 
Q 


6 pin 
16pin 


(0.35Typ) 


64 
8.0 


All other package dimensions are the same as each 


standard package outline 


o SAFETY STANDARD 
CERTIFICATION 


Use TOSHIBA standard 
part number for safety standard 
certificate 
application. 


Example: 


TLP731 (GR-LF1)•• TLP731 


6-2-2) 
LONG DISTANCE LEAD BEND OPTION 


(LF2) 


Outline 


LF2 
4 
pin 
8 pin 


W 
~ 


6 
pin 
16pin 


The photocoupler 
line-up with 
lead bending 


is available for long distance clearance. 


FEATURES 


• Long distance clearance 


• Available for all 4, 6, 8 & 16 pin DIP 


• All electrical 
parameters 
remain unchang- 


ed from 
standard 
package 
R 
I 
10-12 
I 


ORDERING INFORMATION 


To order 
any standard 
optocoupler 
with 
a 


long distance 
lead bend, 
add: (LF2) to the 


standard 
part number. 


Example: 


Standard 
part number: TLP731 
(GR) 


Long distance type: TLP731 
(GR-LF2) 


All other package dimensions are the same as each 


standard package outline 


SAFETY STANDARD 
CERTIFICATION 


Use TOSHIBA standard 
part number for safety standard 
certificate 
application. 


Example; 


TLP731 (GR-LF2)•• TLP731 


6-3 
Safety Standard Approved Photocouplers 


Toshiba's photocouplers include a full line-up of products recognized by UL (U.S.A.). VDE and TOV (West 


Germany). and BSI (U.K.) for required safety standards. In the table below, the contents of applicablestan- 


dards and construction mechanical ratings are summarized. 


Construction 


Mechanical 


Ratings 


Safety 


Standard 


e Approved 


(SELV) 


© SELV 


satisfied 


o ELV 


satisfied 


4 Pin and Multi-channel 


Transistor Output 


Thyristor Output 
_,. 


Triac Output 


Isolation Creepage Path (mml 


Isolation Clearance 
(mml 


Isolation Thickness 
(mm) 


Internal Creepage Path 
(mm) 


Isolation Voltage 


UL1577 


(File No. E673491 


DIN 57883/ 
VDE 0883/06.80 


DIN IEC65/ 
VDE 0860/0881 


DIN IEC380/ 
VDE 0806/08.81 


DIN IEC435/ 
VDE 0805/08.79 


DIN 57804/ 
JDE 0804/01.83 
~ 
DIN 57700TlI 


VDE 0700Tl/2.81 


Ports 
Specification 


Parts 
Specification 


Home Appliance 
I 


Office Equipments I 


Data Processing 


Equipments 


Data Processing 
Equipments 


DIN IEC601T11 
Medical 


VDE 0750Tl/05.82 
Equipments 
I 


[D)o ~n 
~~U 
8S5850 
1981 
Office EqUipmentj 


Telephone 
Equipments 


14.5 


14.5 


2.0 


8.0 


5,000 


:(TUVI 
I 


e(TUVI 
I 


I 


TLP731 1732 


TLP741G/741J 


TLP665G/J' 


TLP665G/J' 


82/8.0' 


8.0 


0.5 


TLP735F/736F 


TLP745GF/745JF 


6-4 
Photocoupler Taping Specifications 


This 
specification 
provides 
the 
requirements 
for 
the 
radial 
taping 
of 
Mini 
Flat Photocouplers 


(TlP1 01) 
for 
use in automatic 
insertion 
machine. 


~I;I 
ff==== 
=:;;; 
Carrier 
tape 
~Adhesive 
tape 


1 pin 
]0 I I + I I I I bj~0 }- 


( 
I 
Label surface 


NOTE: Orientation 
of 1-pin ID marking 
is different 
in the above two types. 


(1 reel is wound 
only in one direction). 


3. Standard 
quantity 
Standard 
quantity 
is 1,500 
ea. per reel. 


4. Markings 


A label with following 
markings is attached to the reel. 


1. Mounting 
direction 
(TP1 or TP2) 
2. Product type 


3. Quantity 
4. Lot No. 


5. Ordering method 


When ordering 
tape products, 
please specify the product 
n'ame, taping direction, 
and quantity 
in the 


following 
manner. 
1 


TLP101 
1GB r__ 
3_,o_0_,_P_c_'_~~:~t~tYdi(:~ction 


----------,CTR 
rank 


Type 


Type No. 
Page 
Type No. 
Page 


4N25 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
37 
TLP525G 
137 
4N25A 
(S,",ort) . . . . . . . . . . . . . . . . . .. 
37 
TLP525G-2 
137 
4N26 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
37 
TLP525G-3 
463 
4N27 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
37 
TLP525G-4 
137 
4N28 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
37 
TLP535 
(Short) 
·142 
4N29 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
43 
TLP535 
143 
4N29A 
(Short) 
. . . . . . . . . . . . . . . . . .. 
43 
TLP536 
143 
4N30 (Short) 
43 
TLP541G 
149 
4N31 (Short) 
. . . . . . . . . . . . . . . . . . .. 
43 
TLP542G 
149 
4N32 (Short) 
. . . . . . . . . . . . . . . . . . .. 
43 
TLP546G 
154 
4N33 (Short) 
. . . . . . . . . . . . . . . . . . .. 
43 
TLP550 
158 
4N35 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
48 
TLP557 
164 
4N36 (Short) 
. . . . . . . . . . . . . . . . . . .. 
48 
TLP558 
170 
4N37 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
48 
TLP559 
176 
4N38 
(Short) 
. . . . . . . . . . . . . . . . . . .. 
54 
TLP560G 
182 
4N38A 
(Short) 
. . . . . . . . . . . . . . . . . .. 
54 
TLP560J 
187 
6N135 
60 
TLP561G 
191 
6N136 
60 
TLP561J 
195 
6N137 
66 
TLP570 
199 
6N138 
73 
TLP571 
199 
6N139 
73 
TLP572 
206 
CNY17-2. 
. . . . . . . . .. 
. . . . . . . . . . .. 
78 
TLP573 
213 
CNY17-3 
463 
TLP575 
(Short) 
219 
CNY17-4 
. . . . . . . . . . . . . . . . . . . . . .. 
78 
TLP575 
220 
TLP101 
. . . . . . . . . . . . . . . . . . . . . . .. 
84 
TLP576 
220 
TLP101-2 
84 
TLP580 
226 
TLP321 
. . . . . . . . . . . . . . . . . . . . . . .. 
91 
TLP581 
: 226 
TLP321-2 
91 
TLP590 
234 
TLP321-3 
463 
TLP590A 
238 
TLP321-4 
91 
TLP591 
242 
TLP330 
98 
TLP591 A 
246 
TLP331 
103 
TLP620 
250 
TLP332 
103 
TLP620-2 
250 
TLP371 
110 
TLP620-3 
463 
TLP372 
110 
TLP620-4 
250 
TLP504A 
117 
TLP621 
257 
TLP504A-2 
117 
TLP621-2 
257 
TLP521-1 
124 
TLP621-3 
463 
TLP521-2 
124 
TLP621-4 
257 
TLP521-3 
463 
TLP624 
264 
TLP521-4 
124 
TLP624-2 
264 
TLP523 
131 
TLP624-3 
463 


TLP523-2 
131 
TLP624-4 
264 


TLP523-3 
463 
TLP626 
271 
TLP523-4 
131 
TLP626-2 
271 


-35 - 


Type No. 
TLP626-3 
Page 
· 
. 
TLP626-4 
463 
TLr627 
271 
.......... 
TLP627-2 
278 
TLP627-3 
278 


TLP627-4 
:::: 
463 
TLP630 
278 
T LP631 
285 
TLP632 
::: 
293 
TLP650 
293 
TLP651 
301 
TLP731 
307 
TLP732 
313 
TLP735 
313 
TLP735F' 
321 
· 
. 
TLP736 
. . . .........•.. 
329 
TLP736F' 
321 
TLP741G 
329 
TLP741J 
330 
TLP745G 
335 
TLP745GF' 
340 
TLP745J 
345 
TLP745JF 
346 
TLP751 
351 
TLP766G' 
. . . . . . . . . . . . . . . . . . . . . . 352 
TLP766GF' 
358 
TLP766J 
362 
TLP766JF 
363 
TLP2200 
367 
TLP2530 
368 
TLP2531 
374 
· 
. 
TLP2601 
374 
TLP2630 
381 
· 
. 
TLP2631 
. . . . . . . . . . . . . . 389 
TLP3009 
397 
TLP3010 
::: 
405 
TLP3011 
405 


TLP3012 
::::::: 
405 
TLP3020 
. . . . . . . . . . . . . . . 405 
· 
. 
TLP3021 
··············410 
TLP3022 
410 
· 
. 
TLP3023 
410 
TLP3031 
410 
TLP3032 
415 


TLP3033: 
: : : : 
415 
T LP3041 . . 
. . . . . . . . . . . . . . . . . . 415 


TLP3042 
.. 
: : : : : : : 
419 
.............. 
419 
-36 - 


Type No. 
TLP3043 
Page 
TLP3051 
419 
TLP3052' 
423 
TLP3061 
: : : : 
423 
TLP3062 
427 
TLP3063 
. . . . . . . . . . . . . . . . . . . . . . . 427 
TLP3502' 
427 


TLP3503 
: : : : : . . . . . . . . . . . . . . . . . . 431 


TLP3506. 
. . 
. 
435 
TLP3507 
. . 
. . . . . . . . . . . . . . . . 439 


TLP3520: 
: : : : : . . . . . . . . . . . . . . . . . 443 
TLP3521 
447 
TLP3526: 
451 
TLP3527 
455 
....................... 
459 


4N25(Short1.4N25A/ Short), 4N26(Short) 
GaAslRED 
& PHDi~~ll~s~g!t), 
4N28 Short) 


AC LINE/DIGITAL 
LOGIC 
ISOLATOR. 


DIGITAL 
LOGIC/DIGITAL 
LOGIC 
ISOLATOR. 


TELEPHONE 
LINE RECEIVER. 


TWISTED 
PAIR LINE RECEIVER. 


HIGH FREQUENCY 
POWER SUPPLY 
FEEDBACK 
CONTROL. 


RELAY 
CONTACT 
MONITOR. 


The TOSHIBA 
4N25(Short) 
through 
4N28(Short) 
consist 


of a galloum 
arsenide 
infrared 
emitting 
diode 
coupled 


with 
a silicon 
phototransistor 
in a dual 
in-line 
package. 


Switching 
Speeds 
31ls 


DC Current 
Transfer 
Ratio 
100% 


Isolation 
Resistance 
101l,n 


Isolation 
Voltage 
2500Vrms 
Min. 


UL Recognized 
File 
No. 
E67349 


1~6 
2 
~ 
5 


3 
4, 


1: ANODE 
2: CATHODE 
3: 
NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


3 


17.12±U25 


JEDEC 


EIAJ 


TOSHIBA 


ET'~ 
+Ul 


U25 - U05 


\7.85 - 8.80 I 


4N25, 4N25A, 4N26, 4N27, 4N28 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Continuous) 
IF 
80 
mA 


Forward 
Current 
Derating 
JIFrC 
1.07'" 
mArC 


Cl 
Peak 
Forward 
Current 
(Note) 
IPF 
3 
A 
~ 
....:I 
Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
JPDrC 
2.0+ 
mWrC 


Reverse 
Voltage 
VR 
3 
V 


Collector-Emitter 
Voltage 
BVCEO 
30 
V 


P::0 
Collector-Base 
Voltage 
BVCBO 
70 
V 
Eo-< 
'"H 
'" 
Emitter-Collector 
Voltage 
BVECO 
7 
V 
:z 
;Z 


Eo-< 
Collector 
Current 
(Continuous) 
IC 
100 
mA 


I0 
Eo-< 
150 
0 
Power 
Dissipation 
Pc 
mW 
::r:: 
p.. 


Power 
Dissipation 
Derating 
JPC/oC 
2.0+ 
mW/oC 


Storage 
Temperature 
Range 
Tstg 
-55- 150 
°c 


Cl 
Operating 
Temperature 
Range 
Topr 
-55 - 100 
°c 


~ 
....:I 
(10 sec. ) 
°c 
p.. 
Lead 
Soldering 
Temperature 
Tsold 
260 
::> 
0u 
Total 
Package 
Power Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
JPT/oC 
3.3'" 
mW/oC 


Note 
: Pulse width 
300~s, 
2% duty cycle . 


•.Above 
25°C ambient. 


4N25, 4N25A, 4N26, 4N27, 4N28 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
- " 
VF 
IF=lOmA 
, 
- 
1.15 
1.5 
V 


.© 
Reverse 
Current 
IR 
VR=3V 
- 
- 
100 
pA 


,-l 
Capacitance 
CD 
V=O, 
f=lMHz 
- 
30 
- 
pF 


DC Forward 
Current 
Gain 
hFE 
VCE=5V,IC=500pA 
- 
200 
- 


Collector-Emitter 
V(BR)CEO 
IC=lmA, 
IF=O 
30 
V 
p:: 
- 
- 
0 
Breakdown 
Voltage 


Eo-< 
Collector-Base 
C/) 
V(BR)CBO 
IC=lOOpA 
70 
V 
H 
Breakdown 
Voltage 
- 
- 
C/)z 
Emitter-Collector 
<>: 
V(BR)ECO 
IE=lOOpA 
7 
V 
p:: 
Breakdown 
Voltage 
- 
- 
Eo-< 
I0 
Collector 
Dark 
Cu·rrent 
ICEO 
VCE=lOV 
- 
1 
50 
nA 
Eo-< 
0;I: 
Collector 
Dark 
Current 
ICBO 
VCB=lOV 
- 
0.1 
20 
nA 
"" 
Collector-Emitter 
CCE 
V=O, 
f=lMHz 
10 
pF 
- 
- 
Capacitance 


Current 
Transfer 
Ratio 
IC/IF 
IF=lOmA, 
VCE=lOV 
20 
100 
- 
% 


~ollector 
Emiiter 
VCE(SAT) 
IF=50mA, 
IC=2mA 
- 
0.1 
0.5 
V 
Saturation 
Vo tage 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=l!1Hz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
- 
lOll 
- 
.0. 


BVS 
AC, 
1 minute 
2500 
- 
- 
Vrms 


p 
4N25, 
4N25A 
2500 
- 
- 
~ 
Isolation 
BVS* 
Vpk 
,-l 
4N26, 
4N27 
AC, Peak 
1500 
- 
- 
"" 
Voltage 
::00 
4N28 
500 
- 
- 
u 
4N25A 
AC, 
1 second 
1775 
- 
- 
Vrms 


Rise/Fall 
Time 
tr/tf 
VCE=lOV, 
IC=2mA 
2 
- 
- 
ps 
RL=lOO.o. 


Rise/Fall 
Time 
trltf 
VCB=lOV, 
ICB=501,A 
200 
- 
- 
ns 
RL=lOO.o. 


* JEDEC 
registered 
minimum 
BVS, however, 
TOSHIBA 
specifies 
a minimum 
BVS of 2500Vrms 
1 minute. 


I 


4N25, 4N25A, 4N26, 4N27, 4N28 


"' "' "' ""'\ 
'\. 


'\. 


80 
100 


Ta 
COC) 


~ 
~ 
5000 


'--' 
3000 
p..•.. 
H 


1000 
...z 
SOO 
i>1 
iij 
300 
p 
0 
~ 
100 
';j 
•• 
50 
p;; 
0•.. 
30 


i>1 
fIJ~ 
p 
10 
p.. 


PULSE 
WIDTH;:;;;;:300ttB 


Ta=2S"C 


10-3 
10-2 
10-1 


DUTY CYCLE RATIO 
DR 


........ 


- -- 


100 
~ 
SO 
~ 
30 
•.. 
H 
10 
... 
S 
z 
i>1 
3 


iij 
p 
0 
1 
~ 


~ 


o.S 
0.3 
0•.. 


'i 
1000 


'--' 500 
&: 
300 
H 


'\. 


I'\. 


"- 
:'\. 


"- 
'\. 


'\. 


00 
100 


Ta 
COC) 
o 
20 
40 
60 


AMBIENT TEMPERATURE 


Ta 
2S"C 


I 
I 
I 


I 
I 
I 
I 


/ 


/ 


/' 
/ 


I 
I 
I 


PULSE 
WIDTH';:;:10tts 


REPETITIVE 
FREQ,UENCY 
100Hz 


Ta = 2S"C 


1.0 
1.4 
1.8 


PULSE 
FORWARDVOLTAGE 


2.2 
2.6 
VFP 
(V) 


4N25, 4N25A, 4N26, 4N27, 4N28 


100 


50 


30 


-! 
10 
0 
H 
... 
5 
zf'l 
iij 
3 
::> 
0 


D:;0... 
0 
1 
f'lH 
H0 
0 
05 


03 


Ta 
25·C 


-- 
VCE= 10V 


--- 
VCE=04,V 
1/ 
/ 


I 
V" ~ 
.- 


'l' 
~ 
c- 
0 
'- 
- 
~0 
;;: 
~"),J 
""~ 
-"" 
'0 
'OJ 
/ 
/ 
) 
J 


// 


3 
10 
FORWARDCURRENT 


60 
80 


Ta 
CG) 


"'-~ 


"" 
H 


0 
H 


0 
H.....: 
D:; 


&1 


""'"z..: 
D:;... 
...zf'l 
iij 
::> 
0 


4,Q 
~ 
~~ 


0 
30 
H 
...zf'l 
iij 
20 


::> 
0 


D:; 
0... 
10 
0f'l 
H 
H00 


-- 
VCE=10V 


---VCE=04,V 


Ta=25·C 
I 
I 


20 
- 


I 


15 


// 
I 


V 
10 
- 


/ 
I 


IF= 
5mA 


1 
2 
4, 
6 


COLLECTOR-EMITTER VOLTAGE 
8 
10 


VCE (V) 


VCE(sat) 
- Ta 


05 1--+-+-+-+--1--1-+-+-+-+-+--+---+---+--+--1 
031--+-+--+-+++-+-+--+-1-11--+-+--+-+-1 
01~m. 


005~ 


0011-..l........L...-l....J..-L---JL.-.l.......l....-4-.-.I.......I.-J_L-..L....J--l 
-50 
-40 
-20 
0 
20 
4,Q 
50 
00 
100 
AMBIENT TEMPERATURE Ta 
CC) 


4N25, 4N25A, 4N26, 4N27, 4N28 


~ 
<>: 
::t 
'-' 


0 
1& 
Oil0 
H 


.... 
Z 
Oil 
10-1 
gj 
:::>0 


:<: 
';;j 
10-2 
~ 
~ 
0.... 
~ 
..:l 


10-3 
..:l 
00 


20 
40 
60 
80 
AMBIENTTEMPERATURE 
100 
120 


Ta ce) 


1000 


500 


300 


~ 
'" 
100 
.3 


f;J 
50 
H.... 


0 
30 
z 
HII: 
0.... 
H 
10 
,. 
'" 


5 


3 


SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 


IF '~~'" 
IF 
- 
tf ~ 


'* 
Vour 


/ 
JL 
/ 


'l 
5vH90% 
/ 


OUTOV 
10% 


td 
ts 


tr 
tf 


/ 
"" 
ts 
, 
,/ 


/ 


V ". 
....... 


--- 


tr 


I 
-- ~ 
td 


I 
1 
3 
10 
30 


LOADRESISTANCE 
RL (kil) 


r-. 


<>: 
10 
::t 
'-' 
0 
5 


Oil 
0 
3 
H 


.... 
1 
z 
Oil 
gj 
Cl5 
:::> 
0 
Cl3 
i:1 
2i 
Cll 
~ 
0 
Cl05 
.... 
0 
Cl03 
Oil 
..:l 
..:l 
0 
0 
ClOl 


';;;.3 


Oil 
~ 
100 
.... 


0 
50 
z 
~ 
30 
0•... 
H;;: 
'" 
10 


5 


3 


1 


VCE=24V 


Ta=100oe 


/ 


II 
/ 


RBE 
- SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 


Ta=25°e 
Vcc=5V 


'F~,n 


IFr-L 


:: 
VOUT tit 


VOUT 
_ 10% 


<Il~ 
td 
ts 


tr 
tf 


= tf 


..•..... 


1-- f--. 
~ 


ts 
- 


....•.•....•... 
, 


= 
tr 


- 
td 
- 
:-- 


30 
10k 


RBE (il) 


4N29(Short), 
4N29A(Short), 4N30(Short), 4N31 (Short) 


4N32(Short), 
4N32A(Short), 4N33(Short) 


GaAs IRED & PHOTO· TRANSISTOR 


AC LINE/DIGITAL 
LOGIC 
ISOLATOR. 


DIGITAL 
LOGIC/DIGITAL 
LOGIC 
ISOLATOR. 


TELEPHONE 
LINE RECEIVER. 


TWISTED 
PAIR LINE RECEIVER. 


RELAY 
CONTACT 
MONITOR. 


6 
4, 


bdJ 


The TOSHIBA 
4N29(Short) 
through 
4N33(Short) 
consist 


arsenide 
infrared 
emitting 
diode 
coupled 
with 
a 


silicon 
photo 
darlington 
in a dula 
in-line 
package. 


DC Current 
Transfer 
Ratio 
500% 


Isolation 
Resistan~e 
10110 


Isolation 
Voltage 


UL Recognized 


JEDEC 


EIAJ 
TOSHIBA 


2500Vrms 
Min. 


File No. E67349 


1~6 
2 
~ 
5 


3 
4, 


1: ANODE 
2: CATHODE 
3: NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


1'1""1 
+0.1 
0.25 - 0.05 


~?-a80 
I 


4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Continuous) 
IF 
80 
mA 


Forward 
Current 
Derating 
JIF;oC 
1.07· 
mArC 


~ 
Peak 
Forward 
Current 
(Note) 
IFP 
3 
A 
~ 
....:l 
Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
JPD/oC 
2.0· 
mW/oC 


Reverse 
Voltage 
VR 
3 
V 


Collector-Emitter 
Voltage 
BVCEO 
30 
V 
z0 
Collector-Base 
Voltage 
BVCBO 
30 
V 
Eo-< 
c.:> 
Z 
H 
Emitter-Collector 
Voltage 
BVECO 
5 
V 
....:l 
p::ti 
Collector 
Current 
(Continuous) 
IC 
100 
mA 
I0 
Eo-< 
0 
Power 
Dissipation 
Pc 
150 
mW 
::x:: 
Po< 


Power 
Dissipation 
Derating 
JPc;oC 
2.0· 
mW/oC 


Storage 
Temperature 
Range 
Tstg 
-55 -150 
°c 


~ 
Operating 
Temperature 
Range 
Topr 
-55 -100 
°c 
~ 
....:l 


Po< 
Lead 
Soldering 
Temperature 
Tsold 
260 
°c 
=>0u 
Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
JPC/oC 
3.3· 
mW/oC 


Note 
: Pulse 
width 
300fts, 2% duty 
cycle . 
• Above 
25°C ambient. 


4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33 


CHARACTERISTIC 
SYHBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IrlOmA 
- 
1.15 
1.5 
V 
0 
Reverse 
Current 
IR 
VR=3V 
- 
- 
100 
/lA 
~ 
H 
Capacitance 
CD 
V=O, 
f=lMHz 
- 
30 
- 
pF 


DC Forward 
Current 
Gain 
hFE 
VCE=5, 
IC=0.5mA 
- 
10K 
- 
z 
Collector-Emitter 
0 
V(BR)CEO 
IC=lmA 
30 
V 
•... 
Breakdown 
Voltage 
- 
- 
0 
- 
Z 
H 
Collector-Base 
H 
V(BR)CBO 
IC=lOO/lA 
30 
V 
~ 
Breakdown 
Voltage 
- 
- 
<0I 
Emitter-Collector 
0 
V(BR)ECO 
IE=lOO/lA 
5 
- 
- 
V 
•... 
Breakdown 
Volta~e 
0:r: 
Collector 
Dark 
Current 
ICEO 
VCE=lOV 
1.0 
100 
nA 
P- 
- 


4N32, 
4N32A 
50 
4N33 
- 
- 
Collector 
Output 
4N29, 
4N29A 
IC 
IF=lOmA, 
VCE=lOV 
10 
mA 
- 
- 
Current 
4N30 


4N3l 
5 


Collector- 
4N29,4N29A,4N30, 
Emitter 
4N32, 4N32A, 4N33 
VCE(sat) 
IF=8mA, 
IC=2mA 
- 
- 
1.0 
V 
Saturation 
Voltage 
4N3l 
- 
- 
1.2 


Turn-on 
Time 
ton 


I 
- 
- 
5 
/lS 


0 
4N29, 
4N29A 
IF=200mA, 
VCC=lOV 
40 
~ 
Turn-off 
4N30, 
4N3l 
H 
toff 
- 
- 
/lS 
P- 
Time 
IC=50mA 
~ 
4N32, 
4N32A 
0 
100 
u 
4N33 


Capacitance 
Input 
to Output 
Cs 
V=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
V=500V 
- 
101 
- 
n 


BVS 
AC, 
1 Minute 
2500 
- 
- 
Vrms 


4N29, 
4N29A 
2500 
4N32, 
4N32A 
- 
- 
Isolation 
BVS* 
AC, 
Peak 
Vpk 
Voltage 
4N30, 
4N3l 


4N33 
1500 
- 
- 


4N29A, 
4N32A 
AC, 
1 second 
1775 
- 
- 
Vrms 


* JEDEC 
registered 
minimum 
BVS, 
however, 
Toshiba 
specifies 
a minimum 
BVS 
of 2500Vrms 
1 minute. 


4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33 


I'... 
"" 


....... 


I'... 


" 


...z 
l%1 
fZ 
80 
bo 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
C'C) 


,..... 


~ 
5000 


p., 
3000 


r>. 
H 


1111 
PULSE 
WIDTH";:l,us 


•.•..•.... I Ta=25'C 


.......•1'- 


... 
Z 
l%1 
500 


~ 
300 
o 


f-... -- 


10 


IF 
(mA) 


"- 
I'\.. 
"I'\.. 


I'..'-I'.. 


80 
100 


Ta 
C'C) 
o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


100 


;l 
50 
30 


r>. 
H 
10 


•.. 
5 
z 
l%1 
3 


fZb0 
1 


""0:; 
0.5 
«~ 
0.3 
0:;0 
r>. 


Ta 
25 ·c 


I 
/ 


I 
11 
/ 


I/ 


0.8 
1.0 
1.2 
1.4 


FORWARD VOLTAGE 
VF 


1.6 


(V) 


;l 
1000 


~ 
500 


~ 
300 


H 
I 
I 
./l 
A 


I 


PULSE 
WIDTH";: 
10 ,us 


REPETITIVE 
FRE~UENCY 


- 
100 Hz 


Ta = 25'C 


LO 
1.4 
1.8 


PULSE 
FORWARD VOLTAGE 


2.2 
2.6 


VFP 
(V) 


4N29, 4N29A, 4N30, 4N31, 4N32, 4N32A, 4N33 


60 
~ 
~ 
50 
~ 


<) 
H 
40 
.... 
Z 
i>I 
gj 
30 
::> 
<) 


0:; 
m 
0.... 
<) 
i>I 
..:l 
10 
..:l 
0 
<) 


-L 
<0 
1 
". 
"<0 
~ 
3 
Ta=25o'C 
~P:: 
/'" .:;... 
<0 


/' 
". 
I 


....-". 
2 


V 
-::.-r 


I.---'-- 
1.5~, 
~ 
1,, 


IF- 
Cl50mA 


2 
4 
6 
8 
10 


COLLECTOR-EMITTER 
VOLTAGE 
12 
14 


VCE (V) 


5000 


3000 
VCE= IV 


Ta = 25o'C 


Cl3 
1 
3 


FORWARD CURRENT 


10 
30 


IF 
(mA) 


IT--t- 
'- 
- 
IF-5omA 
- 
- I-- 


1 
- I-- 
-. 


"'" 


RBE= 
5.1M.O. 
r-..... 


-VCE=lV 
--- 
VCE= 1.2V 


- 
VCE 
IV 
- 


Ta = 25o'C 
e- 
~ 
~~ 
~ 
~ ~~~ff 
= 
= 
'= 
- 
,§ 
lJ1 


- 
'>I 
/I 
~~ 
~ 


C<; 


/ 


Cl3 
1 
3 
10 


FORWARD CURRENT 
I 
1/ 


~ '1~ 
~I 
I; 


I=F-~(j 


II 
AI 


I 
I 
,I 
1/J1 I I 
I 
I 
I 
I 


.... 
Z 
i>I 
~ 
<) 
10"'" 


L.".o 


t~ 
...-- 
-- 


IF 
ImA 
tON 


RBE 
5.1MD. 


VCC= 50V 


Ta=25o'C 


i>I 
::E 
H.... 
g 
100 


H 
tI1 
<).... 
H 
;;0 
50 
OJ 


=== 4N35(Short), 4N36(Short), 4N37(Short) 


AC LINE/DIGITAL 
LOGIC 
ISOLATOR. 


DIGITAL 
LOGIC/DIGITAL 
LOGIC 
ISOLATOR. 


TELEPHONE 
LINE RECEIVER. 


TWISTED 
PAIR LINE RECEIVER. 


HIGH FREQUENCY 
POWER 
SUPPLY 
FEEDBACK 
CONTROL. 


RELAY 
CONTACT 
MONITOR. 


The TOSHIBA 
4N35(Short) 
through 
4N37(Short) 
consist 


of a gallium 
arsenide 
infrared 
emitting 
diode 
coupled 


with 
a silicon 
phototransistor 
in a dual 
in line package. 


Switching 
Speeds 
3/1s 


DC Current 
Transfer 
Ratio 
100% 


Isolation 
Resistance 
1011,n 


Isolation 
Voltage 
2500Vrms 
Min. 


UL Recognized 
File 
No. 
E67349 


1~5 
2 
~ 
5 


3 
4, 


1: ANODE 
2: CATHODE 
3: 
NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


5 
4, 


bdJ 


3 


1.2 
z 


I 0.5 
!;! 


2.54±G.25 
~ 


JEDEC 


EIAJ 


TOSHIBA 


E'1""1 


+0.1 
0.25 - 0.05 
l:5 -8.80 I 


4N35, 4N36, 4N37 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Continuous) 
IF 
60 
mA 


Forward 
Current 
Derating 
JIF/oC 
0.8* 
mA;oC 


Cl 
Peak 
Forward 
Current 
(Note) 
IPF 
3 
A 
~ 
H 
Power 
Dissipation 
PD 
100 
mW 


Power 
Dissipation 
Derating 
JPD;oC 
1.33* 
mW;oC 


Reverse 
Voltage 
VR 
6 
V 


p:; 
Collector-Emitter 
Voltage 
BVCEO 
30 
V 
0 
H 
'" 
Collector-Base 
Voltage 
BVCBO 
70 
V 
H 
'"z 
Emitter-Collector 
Voltage 
BVECO 
7 
V 
~ 
(Continuous) 
H 
Collector 
Current 
IC 
100 
mA 
I0 
H 
Power 
Dissipation 
Pc 
300 
mW 
0 
;x:: 
JPc;oC 
mW/oC 
P-< 
Power 
Dissipation 
Derating 
4.0* 


Storage 
Temperature 
Tstg 
-55 -150 
°c 


Operating 
Temperature 
Topr 
-55 -100 
°c 


Lead 
Soldering 
Temperature 
(at 10 sec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
300 
mW 
Cl~ 
JPT;oC 
3.3* 
mW;oC 
H 
Total 
Package 
Power 
Dissipation 
Derating 
P-< 
:::> 
2500 
0 
BVS 
Vrms 
u 


Input 
to Output 
Isolation 
Voltage 
4N35 
2500/3550 


(AC. 1 Minute) 
4N36 
BVS** 
1750/2500 
Vrms/Vpk 


4N37 
1050/1500 


Note 
Pulse 
width 
Lus, 
300pps 


* Above 
25°C ambient. 


** JEDEC 
registered 
maximum 
BVS. 
however. 
TOSHIBA 
specifies 
a maximum 
BVS of 
2500Vrms, 
1 minute. 


I 


4N35, 4N36, 4N37 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=lOmA 
0.8 
LIS 
1.S 


Forward 
Voltage 
VF 
IF=lOmA, 
Ta=-SSoC 
0.9 
- 
1.7 
V 


Cl 
IF=lOmA, 
Ta=lOO°C 
0.7 
1.4 
t%l 
- 
,...l 


Reverse 
Current 
IR 
VR=6V 
- 
- 
10 
tLA 


Capacitance 
CD 
V=O, 
f=lMHz 
- 
30 
100 
pF 


DC Forward 
Current 
Gain 
hFE 
VCE=SV,IC=SOOtLA 
- 
200 
- 


Collector-Emitter 
VCBR)CEO 
IC=lOmA 
30 
V 
Breakdown 
Voltage 
- 
- 
p:: 
0 
Collector-Base 
t-< 
VCBR)CBO 
IC=lOOtLA 
70 
V 
U) 
- 
- 


H 
Breakdown 
Voltage 


U) 
Z 
Emitter-Collector 
~ 
Breakdown 
Voltage 
VCBR)ECO 
IE=lOOtLA 
7 
- 
- 
V 


t-< 
I0 
Collector 
Dark 
Current 
ICEO 
VCE=lOV 
- 
1 
SO 
nA 
t-< 
0:z: 
VCE=30V 
Po< 
Collector 
Dark 
Current 
ICEO 
- 
- 
SOO 
tLA 


Ta=lOO°C 


Collector-Emitter 
CCE 
V=O, 
f=lMHz 
10 
pF 
Capacitance 
- 
- 


IF=lOmA, 
VCE=lOV 
100 
- 
- 


Current 
Transfer 
Ratio 
IC/IF 
IF=lOmA, 
VCE=lOV 
40 
% 
- 
- 
Ta=-SSoC 


IF=lOmA, 
VCE=lOV 
40 
- 
- 
Ta=lOO°C 


Cl 
Collector 
Emitter 
VCECSAT) 
IF=lOmA, 
IC=0.5mA 
0.1 
0.3 
V 
t%l 
Saturation 
Voltage 
- 
,...l 


Po< 
Capacitance 
Input 
Output 
Cs 
VS=O, 
f=lMHz 
0.8 
2.S 
p 
to 
- 
pF 
0u 
Isolation 
Resistance 
RS 
VS=500V 
lOll 
- 
- 
n 


Input 
to Output 
4N35 
Vio=3550Vpk 
- 
- 
100 
Isolation 
Current 
4N36 
110 
Vio=2S00Vpk 
- 
100 
tLA 
CPulse 
Width=8ms) 
- 
4N37 
Vio=1500Vpk 
- 
- 
100 


Turn 
on Time 
ton 
VCC=lOV, 
IC=2mA 
- 
3 
10 
tLS 


Turn 
off 
Time 
toff 
RL=lOOn 
- 
3 
10 
tLS 


4N35, 4N36, 4N37 


i'.... 


........ 


" 
i'.. 


i'.... 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


00 
100 


Ta 
("C) 


&1 
500 


~ 
0 
p.,~ 
400 
o::~ 
0"-' 
.... 
0 
0 
300 
filp., 
>-'l 
>-'l 
0oz 
200 
0 
filH 
>-'l •..• 
~ ..: 
..:p., 


~H 
100 
oen 
>-'len 
>-'lH 
..: 
>:1 


i'.. 


~ 
••...•.. 


" 
r-.. 


r-.... 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
("C) 


IFF - DR 
IF - VF 
I 


100 


PULSE 
WIDTH;;;;1t1 s 
'< 
50 
Ta= 
25°C 


Ta= 
25°C 
S 
30 
"-' 


.... 
~ 
10 
z 
fil 
~ 
.... 
5 
z 
D 
fil 
3 
0 
~ 
>:1 
D 
<;i 
0 
1 
~ 
>:1 
0:: 
<;i 
0.5 
0 
IX< 
~ 
0.3 


fil 
0 
en 
IX< 
>-'l 
D 
10 
0.1 
p., 
10-{l 
10-2 
10-1 
10 
0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 


DUTY 
CYCLE 
RATIO 
% 
FORWARD 
VOLTAGE 
VF 
(V) 


..•... 


..... 
..... 


10 
30 


IF 
(mA) 


/' 
/ 


/ 


PULSE 
WIDTH";: 
10 tis 


REPETITIVES 


FREQ,UENCY 
100Hz 


Ta= 
25°C 


2.6 
VFP 
(V) 


4N35, 4N36, 4N37 


100 


50 


30 
~! 


0 
H 
10 
... 
Z 
0'1 
5 
~ 
0 
3 
p;;0... 
0 
0'1 
..:l 
1 
..:l 
0 
0 


Ta 
25"C 


-- 
VCE= 
10V 
7 
--- 
VCE=D.4V 
7 
7 
/ 
/ ...•~ 
., 
~ 


-==-- ~J.~ 
=-~~~ 
_ 
<0'" 
~0 


) 
i>' 
/J/ 
<0 


3 
10 


FORWARD CURRENT 


500 


300 


100 


~ 
'-' 
50 
0 
H 
30 
... 
Z 
0'1 
gj 
10 


b0 


p;; 
5 
0... 
3 
0 
0'1 
..:l 
..:l 
0 
0 
1 


0.5 


0.3 


I 
VCE-l0V 


IF-50mA 


to- f0- 


lD 


5 


1 


0.5 
-+- fo- 
-- 


"" 
r-.. 


0.1 


-60 
-40 
-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 
60 
80 


Ta 
COC) 


~ 
400 
'-' 


IXo 
H 


0 
H 


0 
H.....: 
p;; 


&1 
IXo 
CJ) 
~ 
p;;... 
... 
Z 
0'1 
gj 
0 
b0 
1 


Ta= 
25"C 


-- 
VCE=10V 


___ 
VCE=D.4oV 


3 
10 
30 
100 
300 


FORWARD CURRENT 
IF 
(mA) 


20 
f-- 
Ta=25"C 
V 
I 
V 
V 
15 
.-J-- 
/V- 
I 
r7 
II 
10 


' .••••10- 
I 


7J 


IF= 
5mA 


I 
I 


I 
I 


... 
Z 
0'1 
gj 
30 
bo 


~ 
20 
...o 
0'1 
..:l 


<3 
10 


o 


oo 
2 
4 
6 
8 
10 


COLLECTOR-EMITTER 
VOLTAGE 


12 
14· 


VCE 
(V) 


IF 
10 mA 


IC=D.5mA 
- 


-40 
-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 


60 
80 


Ta 
COC) 


4N35, 4N36, 4N37 


ICEO - Ta 


101 


~ 
<- 
10 
..; 
::t 
::t 
....- 
1& 
....- 
5 
0 
0 
3 
1"10 
1"1 


H 
0 
H 


E-< 
10-1 
1 
z 
E-< 


~ 


Z 
1"1 
0.5 


g:: 
0.3 
0 
=>0 


~ 
10-2 
~ 
0.1 


'" 
'" 


0.05 
0 
E-< 
0 
0 
E-< 
0.03 


1"1 
0 
H 
1"1 


H 
H 
0 
H 
0.01 
0 
0 
0 


20 
40 
60 
00 


AMBIENT TEMPERATURE 


SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 


IF 
,OA 
~~" 
IF - 
RL 
VOUT 
tf 
7 


'* 
/' 
JL 
/ 


VoUT5VH90# 
/ 


OV 
10 
td 
. 
te 


tr 
tf 


.- 
,/ 
te 


'" 


.•..•.' 


./ 


--- 
tr 


-- 
td 


I 


1 
3 


LOAD RESISTANCE 


VCE 
24V 


Ta 
100·C 
=~ 
/ 
-l- 
I/ 


V 
I 


lOOk 
1M 
10M 


BASE-EMITTER RESISTANCE 
RBE en) 


RBE 
- 
SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 


~ 
'"-3 


1"1:>; 
100 
H 
E-< 
0z 
50 
H:I: 
30 
0 
E-< 
H 
'"'" 
10 


5 


3 


1 


Ta= 25·C 
VCC=5V 


~,n 


IF s--L 
IF - 
v'"'H"" 


.:: 
VOUT 
10% 


td 
te 


tr 
tf 


= tf 


...... 
-- 
" 
te 
- 
.......•..... 
v 


= tr 
- 
- 
t. 


4N38(Short), 
4N38A(Short) 


AC LINE/DIGITAL 
LOGIC 
ISOLATOR. 


DIGITAL 
LOGIC/DIGITAL 
LOGIC 
ISOLATOR. 


TELEPHONE 
LINE RECEIVER. 


TWISTED 
PAIR 
LINE RECEIVER. 


HIGH FREQUENCY 
POWER SUPPLY 
FEEDBACK 
CONTROL. 


RELAY 
CONTACT 
MONITOR. 


The 
TOSHIBA 
4N38(Short) 
and 
4N38A(Short) 
consist 


of a gallium 
arsenide 
infrared 
emitting 
diode 
coupled 


with 
a silicon 
phototransistor 
in a dual 
in-line 
package. 


Switching 
Speeds 
3J,Js 


DC Current 
Transfer 
Ratio 
100% 


Isolation 
Resistance 
lOlHl 


Isolation 
Voltage 
2500Vrms 
Min. 


UL Recognized 
File 
No. 
E67349 


1~6 
2 
~ 
5 


3 
4 


1: ANODE 
2: CATHODE 
3: 
NC 


4: EMITTER 
5: COLLECTOR 
6: BASE 


6 
4OJ 
3 


7.12±0.25 


I 
I 


Z 
H 
::0: 
on 
2.54o±0.25 N 


JEDEC 


EIAJ 


TOSHIBA 


ET'~ 
+0.1 
0.25 - 0.05 
b5 -8.80 I 


4N38, 4N38A 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Continuous) 
IF 
80 
mA 


Forward 
Current 
Derating 
J IF/oC 
1.07* 
mA/oC 


Peak 
Forward 
Current 
(Note) 
IpF 
3 
A 
0~ 
....:I 
Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
JPD;oC 
2.0* 
mW;oC 


Reverse 
Voltage 
VR 
3 
V 


Collector-Emitter 
Voltage 
BVCEO 
80 
V 


Po::0 
Collector-Base 
Voltage 
BVCBO 
80 
V 
Eo-< 


U:l 
H 
U:l 
Emitter-Collector 
Voltage 
BVECO 
7 
V 
z;Z 
Eo-< 
Collector 
Current 
(Continuous) 
IC 
100 
mA 
I0 
Eo-< 
0 
Power 
Dissipation 
Pc 
150 
mW 
;r:~ 


Power 
Dissipation 
Derating 
J Pc;oC 
2.0* 
mW;oC 


Storage 
Temperature 
Tstg 
-55 -150 
°c 


0 
Operating 
Temperature 
Topr 
-55 -100 
°c 
~ 
....:I~ 
Lead 
Soldering 
Temperature 
(at 10 sec.) 
Tsold 
260 
°c 
:::> 
0u 
Total 
Package 
Dissipation 
PT 
250 
mW 


Tot<al Package 
Power 
Dissipation 
Derating 
J PT/oC 
3.3* 
mW/oC 


Pulse 
width 
300fiS, 
2% duty 
cycle. 


* Above 
25°C ambient. 
I 


4N38, 4N38A 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
- 
1.15 
1.5 
V 
0~ 
Reverse 
Current 
IR 
VR=3V 
- 
- 
100 
IlA 
...:I 


Capacitance 
CD 
V=O, 
f=lMHz 
- 
30 
- 
pF 


DC Forward 
Current 
Gain 
hFE 
VCE=5V, IC=5001lA 
- 
200 
- 


Collector-Emitter 
V(BR)CEO 
IC=lmA 
80 
Breakdown 
Voltage 
- 
- 
V 


p:; 
0 
Eo-< 
Collector-Base 
en 
V(BR)CBO 
IC=lOOILA 
80 
V 
H 
Breakdown 
Voltage 
- 
- 
enZ 
~ 
Emitter-Collector 
Eo-< 
V(BR)ECO 
IE=lOOILA 
7 
V 
I 
Breakdown 
Voltage 
- 
- 
0 
Eo-< 
0 
::t: 
Collector 
Dark 
Current 
ICEO 
VCE=60V 
- 
1 
50 
nA 
p., 


Collector 
Dark 
Current 
ICBO 
VCB=60V 
- 
0.1 
20 
nA 


Collector-Emitter 
CCE 
V=O, 
f=lMHz 
10 
Capacitance 
- 
- 
pF 


Current 
Transfer 
Ratio 
IC/IF 
IF=lOmA, 
VCE=lOV 
10 
100 
- 
% 


~ollector-E~~tter 
VCE(sat) 
IF=20mA, 
IC=4mA 
- 
- 
1.0 
V 
Saturation 
Voltage 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
- 
lOll 
- 
n 
0~ 
BVS 
AC, 
1 minute 
2500 
- 
- 
Vrms 
...:I 
p., 
:::> 
4N38 
1500 
- 
- 
0 
Isolation 
Voltage 
AC, 
Peak 
u 
Vpk 
4N38A 
BVS* 
2500 
- 
- 


4N38A 
AC, 
1 second 
1775 
- 
- 
Vrms 


Turn-on 
Time 
ton 
VCE=lOV, 
IC=2mA 
- 
3 
- 
.us 
Turn-off 
Time 
toff 
RL=lOOn 
- 
3 
- 


* JEDEC 
registered 
minimum 
BVS, 
however, 
TOSHIBA 
specifies 
a minimum 
BVS 
of 2500Vrms, 
1 minute. 


4N38, 4N38A 


'\ 
'\ 
'\ 
'\ 
'\ 
'\ 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
('C) 


~..: 
5000 
s~ 
3000 


p.; 


"" 
H 
1000 
,... 
z 
500 
I'il 
&j 
300 


::> 
0 


<=> 
100 
~ 
~ 
50 
0 
"" 


30 


I'il 
(I)..:l 
::> 
10 
p.; 


PULSE 
WIDTH;;>;3001'8 


Ta = 25'C 


10-3 
10-2 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


~ 


•.•... 


•.•... 


10 


IF (mA) 


'\ 
'\ 
'\. 


I'\. 


'\ 
'\ 
'\ 


00 
100 


Ta 
('C) 


1000 
~ 
500 
..: 
~ 
300 


"" 
H 
100 


,... 
50 
z 
I'il 
30 


&j 
::> 
0 
10 
<=> 
~ 
5 


~ 
3 
0 
"" 


Ta 
25 'C 


1/ 
I 


/ 


I 


1/ 


0.8 
1.0 
1.2 
1.40 


FORWARD 
VOLTAGE 
VF 
1.6 
(V) 


1000 
5 


/' 
/ 


I 


PULSE 
WIDTH~10118 


REPETITIVE 
FREQ.UENCY -100Hz 
Ta = 25'C 


500 


~ 
300 
H 


1 
0.6 
1.0 
1.'1. 
1.8 


PULSE 
FORWARD 
VOLTAGE 


2.6 


(V) 


4N38, 4N38A 


100 


50 
~ 
30 
«8~ 


0 
H 


10 
... 
Z 
1>1 
~ 
5 
:> 
0 


0:: 
3 
0... 
0 
1>1H 
H 
0 
1 
0 


Ta 
25 'C 


VCE 
10V 


/ 
--- 
VCE = Cl4V 
7 
17 
/ 


~ 
, 
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VOLTAGE 


10 
12 


VCE 
(V) 


z8~ 
Cl5 
•.•> 
a'!~ Cl3 
~~ 
« .., 


'" 
'" 
<Il 
&1 ~ 
Cll 
•.• 0 
•.•>i 
Cl05 


Ig; 
Cl 03 


••• 
1>1 
~:i] 
H'" 
:3 :3 ClOl 
0> 
-60 


IF 
10mA 


IC = 2mA 


- 
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3 


SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 


I,_,., 
~c 
," 


-:;: 
VOUT 
tf 
'7 
V 
./ 
JL 
/ 


YOU 
5H90ro 
7' 
T 
OV 
10ro 
td 
ts 
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tf 
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-"" 
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, 
/' 
, 


......'/' 


--- 
tr 


-- 
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I 
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~ 
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0.1 
~ 
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0.05 


0.03 
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1M 


BASE-EMITTER 
RESISTANCE 


RBE - SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 
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6N135, 6N136 


DEGITAL LOGIC ISOLATION. 
LINE RECEIVER. 
POWER SUPPLY CONTROL. 
SWITCHING POWER SUPPLY. 
TRANSISTOR INVERTER. 


The TOSHIBA 
6N13S 
and 
6N136 
consist 
of a high 
emitting 
diode 
and. a one 
chip photo 
diode-transistor. 


Each unit 
is 8-lead 
DIP package. 


High 
Isolation 
Voltage 
High 
Speed 
: tpHL,tpLH=O.S~s(Typ.) 
(RL=1.9kn) 
TTL 
Compatible 
If base 
pin 
is open, 
output 
signal 
will be noisy 
by 
environmental 
condition. 
For 
this base, 
TLPSSO 
is 


suitable. 
UL Recognized 
: File 
No. 
E67349 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
25 
mA 


Pulse 
Forward 
Current 
IFF 
SO 
mA 
(Note 2) 
0 
Total 
Pulse 
Forward 
IFPT 
1 
A 
~ 
(Note 3) 
,...:I 
Current 


Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
PD 
45 
mW 
(Note 4) 


Output 
Current 
10 
8 
mA 


Peak 
Output 
Current 
lOp 
16 
mA 


Emitter-Base 
Reverse 
VEB 
5 
V 
~ 
Voltage 
(Pin 5-7) 
0•...u 
Supply 
Voltage 
VCC 
-0.5-15 
V 
~ 
•...~ 
Output 
Voltage 
Vo 
-0.5-15 
V 
0 
Base 
Current 
(Pin 7) 
IB 
5 
mA 


Output 
Power 
Dissipation 
Po 
100 
mW 
(Note 5) 


Operating 
Temperature 
Range 
Topr 
-55 -100 
'c 


Storage 
Temperature 
Range 
Tstg 
-55 -125 
'c 


Isolation 
Voltage 
(Note 6) 
BVS 
2500 
Vrms 


8 
7 
6 
5 
W 


1.2 


0.5 


2.54±Cl25 


J"EDEC 


EIAJ" 


TOSHIBA 


li1I 


8 


2 
~ 
7 


3 
6 


4 
5 


1. N.C 


2. ANODE 
3. CATHODE 
4. N.C 
5. EMITTER 
6. COLLECTOR 
7. BASE. ANODE 
8. CATIDDE 


ICC 


VCC 
H 


IF 
~ 
-,11 


VFf :J 


VB 
7 


!Q. 


Vo 


3 
6 


GND 
5 


Note 
1 
Note 
2 
Derate 
0.8mA 
above 
70'C. 


50% duty 
cycle, 
Ims pulse 
width: 
Derate 
1.6mA/'C 
above 
70". 
Pulse 
width 
l~s, 
300pps. 
Derate 
0.9mW/'C 
above 
70'C. 
Derate 
2mW/'C 
above 
70'C. 


R.H.=40- 
60%, AC/l 
min. 


Note 
3 
Note 
4 


Note 
5 
Note 
6 


6N135, 6N136 


ELECTRICAL 
CHARACTERISTICS 


OVER RECOMMENDED 
TEMPERATURE 
(Ta=OoC-70°C 
Unless 
otherwise 
noted) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. -"YP. 
MAX. 
UNIT 


6N135 
IF=16mA, 
VO=0.4V 
7 
18 
- 
% 
CTR 
VCC=4.5V, 
Ta=25°C 
Current 
Transfer 
6N136 
(Note 
1) 
19 
24 
- 
% 


Ratio 
6N135 
IF=16mA, 
VO=0.5V 
5 
13 
% 
CTR 
- 


6N136 
VCC=4.5V 
(Note 1) 
15 
21 
- 
% 


6N135 
IF=16mA, 
IO=l.lmA 
0.1 
0.4 
V 
- 


LogiC' Low 
Output 
VCC=4.5V 


Voltage 
VOL 
IF=16mA, 
IO=2.4mA 
6N136 
- 
0.1 
0.4 
V 
VCC=4.5V 
IF=OmA, 
VO=VCC=5.5V 


Ta=25°C 
- 
3 
500 
nA 


10H 
Logic 
High 
Output 
Current 
IF=OmA, 
VO=VCC=l5V 
- 
0.1 
1 
JJA 
Ta=25°C 


IOH 
IF=OmA, 
VO=VCC=15V 
- 
- 
50 
JJA 


Logic 
Low 
Supply 
Current 
ICCL 
IF=l6mA, 
Vo=Open 
- 
40 
- 
JJA 
VCC=l5V 


ICCH 
IF=OmA, 
VO=Open 
- 
0.01 
1 
JJA 
Logic 
High 
Supply 
Current 
VCC=l5V, 
Ta=25°C 


ICCH 
IF=OmA, 
Vo=Open, 
VCC=15V 
- 
- 
2 
JJA 


Input 
Forward 
Voltage 
VF 
IF=16mA, 
Ta=25°C 
- 
1.65 
1.7 
V 


Temperature 
Coefficient 
of 
JVF 
IF=16mA 
mVrC 
Forward 
Voltage 
JTa 
- 
-1.9 
- 


Input 
Reverse 
Breakdown 
BVR 
IR=lOJJA, Ta=25°C 
5 
- 
- 
V 
Voltage 


Input 
Capacitance 
CIN 
f=lMHz, 
VF=O 
- 
60 
- 
pF 


45% Relative 
Humidity, 
Input-Output 
Insulation 
11-0 
t=5s, VI-0=3000Vdc, 
- 
- 
1.0 
JJA 
Leakage 
Current 
Ta=25°C 
(Note 2) 


Resistance 
(Input-Output) 
RI-O 
VI_0=500Vdc 
(Note 2) 
- 
1012 
- 
n 


Capacitance 
(Input-Output) 
CI-O 
f=lMHz 
(Note 2) 
- 
0.6 
- 
pF 


Transistor 
DC Current 
Gain 
hFE 
VO=5V, 
IO=3mA 
- 
80 
- 
- 


6N135, 6N136 


CHARACTERISTIC 
SYMBOL 
TEST 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CIRCUIT 


Propagation 
Dealy 
6N135 
RL=4.lkn 
- 
0.2 
1.5 
/lS 


Time 
to Logic 
Low 
tpHL 
1 


at Output 
6N136 
RL=1. 9k.o. 
- 
0.2 
0.8 
/lS 


Propagation 
Delay 
6N135 
RL=4.lkD. 
- 
1.0 
1.5 
/lS 


Time 
to Logic 
tpLH 
1 
High 
at Output 
6N136 
RL=1. 9k.o. 
- 
0.5 
0.8 
/lS 


Common 
Mode 
6N135 
IF=OmA, 
VCW10Vp-p 
1000 
V//lS 
Transient 
Immunity 
- 
- 
RL=4.lk.o. 
at Logic 
High 
Level 
CMH 
2 
Output 
6N136 
IF=OmA, 
VCM=lOVp-p 
- 
1000 
- 
V//lS 
(Note 3) 
RL=1. 9k.o. 


Common 
Mode 
6N135 
VCM-10Vp 
p, RL-4.lk.o. 
-1000 
V//lS 
Transient 
Immunity 
IF=16mA 
- 
- 


at Logic 
Low 
Level 
CML 
2 


Output 
(Note 3) 
6N136 
VCM=lOVp-p, 
RL=1.9k.o. 
- 
-1000 
- 
V//lS 
IF=16mA 


Bandwidth 
(Note 4) 
BW 
- 
RL=lOO.o. 
- 
2 
- 
MHz 


DC CURRENT 
TRANSFER 
RATIO 
is defined 
as 
the ratio 
of output 
collector 
current, 


10, to the forward 
LED 
input 
current, 
IF, times 
100%. 


Device 
considered 
a two-terminal 
device: 
Pins 
1,2,3, 
and 
4 shorted 
together 
and 
Pins 
5, 6, 7 and 8 shorted 
together. 


Common 
mode 
transient 
immunity 
in Logic 
High 
level 
is the maximum 
tolerable 


(Positive) 
dVcm/dt 
on 
the leading 
edge 
of 
the common 
mode 
pulse, 
Vcm, 
to 


assure 
that 
the output 
will 
remain 
in a Logic 
High 
state 
(i.e., VO>2.0V). 


Common 
mode 
transient 
immunity 
in Logic 
Low 
level 
is the maximum 
tolerable 


(negativ)dVcm/dt 
on the 
trailing 
edge of 
the common 
mode 
pulse 
signal, 
Vcm, 
to 


assure 
that 
the output 
will 
remain 
in a Logic 
Low 
state 
(i.e., 
VO<0.8V). 


4 
The 
frequency 
at which 
the ac output 
voltage 
is 3dB below 
the low 
frequency 


asymptote. 


6N135, 6N136 


IF 
o 


1.5V 


--VOL 


PULSE 
OEN 


20=500 
tf=5ns 


101'> 
DUTY 
CYCLE 


Please 
be careful 
of the followings. 
1. 
Soldering 
temperature: 
260°C MAX. 
Soldering 
time: 
10 see MAX. 
(Soldering 
portion 
of lead: 
up to 2mm from 
the body 
of the device) 
2. 
Avoid 
using 
the Solvents 
except 
for the follows, 
when 
washing 
off flux and wiping 
off stain 
on the device. 
Washing 
time: 
30 see MAX. 
Solvents 
temperature: 
45°C MAX. 
o Freon 
TE or TF 
0 Dai-Fron 
Solvents 
S3 or S3-E 


I 
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0.3 0.5 
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0.4 V 
Ta - 
2S·C 


o 
-40 
-20 
0 
20 
40 


AMBIENT 
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30 
VCC~ 5V 
.-- - -- - 
-~- 
25 
Ta~25°C 
.,, 
20 


15 


10 
I 


IF~ 
5mA 


I 
I 


I 
I 
I 
2 
3 
4 


OUTPUT 
VOLTAGE 
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Vo 
(V) 


IF~ 
16mA 


VCC-5V 
tpLH V 
Ta~25°C 
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V 


V 
/' 
',< 
tpHL 
/ 
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10 
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LOAD 
RESISTANCE 
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0> 


~ 
3 


f-<,.., 
0 
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=> 
'" 
f-< 
=>0 
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\ 
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Ta - 25°C 
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'" 
-~~~ 


4 
8 
12 
16 
20 


FORWARD CURRENT 
IF 
(mA) I 


==_6N137 


DEGITAL 
LOGIC 
ISOLATION. 


TELE-COMMUNICATION. 


ANALOG 
DATA EQUIPMENT 
CONTROL. 


8 
7 
6 
5 
W 


The TOSHIBA 
6N137 
consists 
of a high 
emitting 
diode 


and 
a one 
chip 
photo 
IC. 
This 
unit 
is 8-lead 
DIP 


package. 


1 
2 
:3 
4 


9.6S±O.25 


LSTTL/TTL 
Compatible 


Ultra 
High 
Speed 


Guaranteed 
Performance 
Over 
Temperature. 


High 
Isolation 
Voltage 


UL Recognized 


2500Vrms 


File 
No. 
E67349 


JEDEC 


EIAJ 


TOSHIBA 


1§j8 
2 
7 
3 
~ 
6 


4 
5 


1. NO CONNECTION 
2. LED ANODE 
3. LED 
CATHODE 
4. NO CONNECTION 


5. GND 
6. OUTPUT 
(OPEN COLLECTOR) 
7. ENABLE 
8. VCC 


CHARACTERISTIC 
SYMBOL 
MIN. 
MAX. 
UNIT 


Input 
Current, 
Low Level 
Each 
Channel 
IFL 
0 
250 
p.A 


Input 
Current, 
High 
Level 
Each 
Channel 
IFH 
7 
20 
mA 


High 
Level 
Enable 
Voltage 
VEH 
2.0 
VCC 
V 


Low Level 
Enable 
Voltage 
(Output 
High) 
VEL 
0 
0.8 
V 


Supply 
Voltage, 
Output 
VCC 
4.5 
5.5 
V 


Fan 
Out 
(TTL LOAD) 
N 
- 
8 


Operating 
Temperature 
Ta 
0 
70 
°c 


INPUT 
ENABLE 
OUTPUT 


H 
H 
L 


L 
H 
H 


H 
L 
H 


L 
L 
H 


6N137 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


.Forward Current 
IF 
20 
mA 
pw 
Pulse 
Forward 
Current 
(Note) 
IFP 
40 
mA 
...:l 


Reverse 
Voltage 
VR 
5 
V 


Output 
Current 
10 
50 
mA 


Output 
Voltage 
Vo 
7 
V 
p:: 
0 
Supply Voltage 
(1 minute 
Maximum) 
VCC 
7 
V 
..., 
u 
w 
Enable 
Input Voltage 
..., 


VEH 
5.5 
V 
w 
(Not to exceed 
VCC by more 
than 50amV) 
p 


Output 
Co11cetor 
Power 
Dissipation 
Po 
85 
mW 


Operating 
Temperature 
Range 
Topr 
0-70 
°c 


Storage 
Temperature 
Range 
I 
Tstg 
-55 -125 
°c 


Please 
be careful 
of the followings. 


1. 
Soldering 
temperature: 
260°C MAX. 


(Soldering 
portion 
of lead: up to 2mm from the body 
of the device) 


2. 
Avoid 
using 
the Solvents 
except 
for the follows, 
when washing 
off flux and 


wiping 
off stain on the device. 


3. 
A ceramic 
capacitor 
(O.l~F) 
should 
be 
connected 
from pin 
8 to pin 5 to 


stabilize 
the operation 
of the high 
gain linear 
amplifier. 
Failure 
to 


provide 
the bypassing 
may impair 
the switching 
property. 
The 
total 
lead 


length between 
capacitor 
and coupler 
should not 
exceed 
1cm. 


I 


6N137 


ELECTRICAL 
CHARACTERISTICS 


OVER 
RECOMMENDED 
TEMPERATURE 
(Ta=O 
- 70·C 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. -lIIryP. MAX. 
UNIT 


High 
Level 
Output 
Current 
IOH 
VCC=5.5V, 
VO=5.5V 
- 
1 
250 
p.A 
IF=250p.A, VE=2.0V 


VCC=5.5V, 
IF=5mA 


Low 
Level 
Output 
Voltage 
VOL 
VEH=2.0V 
- 
0.4 
0.6 
V 


IOL(Sinking)=13mA 


High 
Level 
Enable 
Current 
IEH 
VCC=5.5V, 
VE=2.0V 
- 
-1.0 
- 
mA 


Low 
Level 
Enable 
Current 
IEL 
VCC=5.5V, 
VE=0.5V 
- 
-1.6 
-2.0 
mA 


High 
Level 
Supply 
Current 
ICCH 
VCC=5.5V, 
IF=O, 
VE=0.5V 
- 
7 
IS 
mA 


Low 
Level 
Supply 
Current 
ICCL 
VCC=5.5V, 
IF=lOmA 


12 
18 
mA 
- 
VE=0.5V 


45% lI,elativeHumidity, 
Input-Output 
Insulation 
11-0 
Ta=25·C, 
t=5s, 
- 
- 
1.0 
p.A 
Leakage 
Current 
(Note) 
VI_0=3000Vdc 


Resistance 
(Input-Output) 
RI-O 
VI_0=500V, 
Ta=25·C 
1012 
.n 
(Note) 
- 
- 


Capacitance 
(Input-Output) 
CI-O 
f=lMHz, 
Ta=25·C 
- 
0.6 
- 
pF 
(Note) 


Input 
Forward 
Voltage 
VF 
IF=lOmA, 
Ta=25·C 
- 
1.65 
1. 75 
V 


Input 
Reverse 
Breakdown 
BVR 
IR=lOp.A, Ta=25·C 
5 
V 
Voltage 
- 
- 


Input 
Capacitance 
CIN 
VF=O, 
f=lMHz 
- 
45 
- 
pF 


Current 
Transfer 
Ratio 
CTR 
IF=5.0mA, 
RL=lOon 
- 
1000 
- 
% 


-- All 
typical 
values 
are 
at VCC=5V, 
Ta=25·C 


Note: 
Pins 
1,2,3 
and 
4 shorted 
together 
and 
Pins 
5,6,7 
and 
8 shorted 
together. 


6N137 


CHARACTERISTIC 
SYMBOL 
TEST 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CIRCUIT 


Propagation 
Delay 
Time 
to 
1 
RL=3S0o., CL=lSpF 
60 
7S 
High 
Output 
Level 
tpLH 
- 
ns 
IF=7.SmA 


Propagation 
Delay 
Time 
to 
1 
RL=3S0o., CL=lSpF 


60 
7S 
Low 
Output 
Level 
tpHL 
- 
ns 
IF=7.SmA 


Output 
Rise-Fall 
Time 
RL=3S0o., CL=lSpF 
30 
(10-90%) 
tr,tf 
- 
- 
- 
us 
IF=7.SmA 


RL=3S0o., CL=lSpF 


Propagation 
Delay 
Time 
of 
tELH 
2 
IF=7.SmA, 
VEH=3.0V 
2S 
Enable 
from 
VEH 
to VEL 
- 
- 
ns 
VEL=O.SV 


RL=3SQ!l, CL=lSpF 


Propagation 
Dealy 
Time 
of 
2 
IF=7.SmA, 
VEW3.OV 
2S 
Enable 
from 
VEL 
to VEH 
tEHL 
- 
- 
ns 


VEL=O.SV 


Common 
Mode 
Transient 
VCM=lOV, 
RL=3S0o. 


Immunity 
at Logic 
High 
CMH 
3 
VO(min. )=2V 
- 
200 
- 
viI's 
Output 
Level 
IF=OmA 


Common 
Mode 
Transient 
VCM=lOV, 
RL=3S0o. 


Immunity 
at Logic 
Low 
CML 
3 
VO(max.)=0.8V 
- 
-SOO 
- 
viI's 
Output 
Level 
IF=SmA 
I 


6N137 


PULSE 
GENERATOR 
ZO=50n 
tR=5ns 


OUTPUT 
Vo 


MONITORING 
CL 
NODE 


IF 
MONITORING 


NODE 
c:: 
...... 


CL is approximately 
lSpF which 
includes 
probe 
and stray 


wiring 
capacitance. 


PULSE 
GENERATOR 
Zo=50n 
tR= 5ns 


7.5mA 


de 


IF 


RL 


Vo 
OUTPUT 
MONITORING 
CL 
NODE 


CL is approximately 
lSpF which 
includes 
prove 
and stray wiring 
capacitance. 


Vo 
~ 
5V 


SWITCH 
AT A 
IF=OmA 
VFF 


Vo 
~VOL 


SWITCHING 
AT B 
IF=SmA 


6N137 


Ta 
25"C 


I 
I 
I 
1 
I 
1/ 
I 
1 
I 


I 
I 
I 
I 
1/ 
I 


I 
I 
1 
1 
I I I 
I 


I 
1 
I 
I 
/1 
I 
I 
I 


1.2 
1.4 
1.6 
1.8 


FORWARD VOLTAGE 
VF 
(V) 


VCC=5V 


Ta=25"C 


~ 
/RL=350n 


RL=lkn 
VRL=4kn 


\ 
I 


~>'-' 


0 
6 
> 


"'~ 
4 
•... 
H 
0> 
•... 
2 
:::> 
Po< 
•... 
:::> 
0 


1 
2 
345 


FORWARD CURRENT 
IF 
(mA) 


VCC=5V 


- 
RL=350n 


6 
--- 
RL=4 
kn 


.~\?'" 
Ta=70"C 
4 
y Ta=O"C 
, 


2 
r 


I 


\ - 
- 
0 


"'~ 
0.5 
~ 
~ 
•... ~ 
:::» 
0.4 
Po<'-' 
•... 


:::>0 
H 
0 
H> 
~ 
0.3 
e'l,. 
0H 


0.2 


- 


..•.• - 


Cl3 
1 
3 


FORWARD CURRENT 


10 
IF 
(mA) 


IF 
250ttA 


VCC 
5.5V 


VO=5.5V 


...•..1'--.I-.... 


1 
o 
10 
20 
30 
40 
50 
60 
70 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


IF-5mA 


VCC=5.5V 


VE=2V 


-I-- 
IOL-16mA 
- 


12.8 
- 
Q6 


6.4 


o 
20 
40 


AMBIENT 
TEMPERATURE 
60 
Ta 
("G) 


I 


6N137 


~ 
"" 
30 
<0 
"~ 


I 
I 
I 
I 


tpLH - 
RL=4k,o 
I I 


tpLH - - 
lk,o 


.•...- 
tpHL 
tpLH 
350.0 
- '- 
35M) 


"olk,o 
4k,o 


Ta=25°C 


VCC=5V 


9 
11 
13 


FORWARD CURRENT 


15 
17 
IF 
(mA) 


0 
I 
I I 
VCC=5V 


IF=7.5mA 
I 
I 
I 
0 


tf 


RL=4k,o 


0 
I 
, 


tf 
I-- 
lk,o 


I 
I 
I 
I 
I I 


tf 
350.0 


I 
I 
I 


tr 
350.0 


I 
'lk,o 
I 
" 
4 k,o 


50 
60 
Ta 
("C) 


120 


!il 
100 


H•... ~ 
" 
>;<0 
80 
j ~ 
1Z1~ 
A 
z :Il 
60 
0..:1 
H 
Po 


•... " 
< 
40 
" 
..:I 
< :Il 
Il< 
Po 
~" 
20 
Il< 


tpLH 
RL=4k~ 
I 


I 
-. 
350.0 


tpLH - - 
'/lk,o 


I 
350.0 


tpHL 
:-.."' lk,o 


4k,o 
I I 


VCC=5V 


IF=7.5mA 


, 
10 
20 
30 
40 


P~BIENT 
TEMPERATURE 


50 
60 
Ta 
("C) 


VCC=5V 
I 
I 


VEH=3V 
I I 
RL=4k,o 


IF 
7.5mA - 
tELH 


tELH 
lk,o 


350() 
- 
tELH 


I 
350.0 


tEHL 
~~k,o4k,o 


70 


IZ1 
;:I; 
H•... 
60 
>; 
j~ 
~ ~ 50 
z" 
o~ 
H 
~ ~ 40 


" 
IZ1~.., 
0 
30 
0:: 
~ 
Il< 
:Il 
~~ 
20 
~< 
Z 
IZ1 
10 


50 
60 
Ta 
("C) 


6N138, 6N139 


CURRENT 
LOOP DRIVER. 


LOW INPUT CURRENT 
LINE RECEIVER. 


CMOS LOGIC 
INTERFACE. 


infrared 
emitting 
diode 
coupled 
with 
a split-Darlington 


output 
configuration. 


A high 
speed GaA~As 
IRED manufactured 
with an unique 


LPE junction, 
has 
the virtue 
of fast rise and fall 


time at low drive 
current. 


Isolation 
Voltage: 
2500Vrms 
(Min.) 


Current 
Transfer 
Ratio 


6Nl38 
- 300% Min. 


6Nl39 
- 400% Min. 


(IF=l.6mA) 


(IF=0.5mA) 


- tpHL=IO~s 
Max. 


- tpLH=35~s 
Max. 


- tPHL=I~s 
Max. 


- tpLH=7~s 
Max. 


No. E67349 


8 
7 
6 
5 
bbJ] 
1 
2 
3 
4 
9.66 ±o.2 5 


JEDEC 


EIAJ 
TOSHIBA 


I: 
NC 
2: ANODE 
3 : CATHODE 
4.: NC 
5 : GROUND 
6: OUTPUT 
7 : OUTPUT 
BASE 
8 : VCC 


VCC 
8 


I 


6N138, 6N139 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
20 
mA 


Pulse 
Forward 
Current 
IFP*l 
40 
mA 
0 
Total 
Pulse 
Forward 
Current 
IFP*l 
1 
A 
><lH 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 2) 
PD 
35 
mW 


Output 
Current 
(Note 3) 
10 
60 
mA 
~ 
Emitter-Base 
Reverse 
Voltage 
VEB 
0.5 
V 
0 
Eo<u 
Supply 
Voltage 
VCC*J 
-0.5 
to 18 
V 
><l 
Eo< 
><l 
Output 
Voltage 
VO*3 
-0.5 
to 18 
V 
0 


Output 
Power 
Dissipation 
(Note 4) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
0 to 70 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 to 125 
°c 


Lead 
Solder 
Temperature 
(10 sec) 
*4 
Tsold 
260 
°c 


2500 
Vrms 
Isolation 
Voltage 
(1 min. , 
RH ~ 60%) 
BVS** 
3540 
Vdc 


* 
JEDEC 
Registered 
Data 


** Not 
Registered 
JEDEC 


*1 50% duty 
cycle, 
lms pulse 
width 


*2 Pulse 
width hIS, 
300pps 


*3 6N138 .... -0.5 
to 7V 


*4 1.6mm 
below 
seating 
plane 


6N138, 6N139 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 1*:> 
MAX. 
UNIT 
TYP. 


IF=0.5rnA, VO=0.4V 
400 
800 
- 
Current 
Transfer 
Ratio 
6Nl39 
CTR* 
VCC=4.5V 


(Note 
5,6) 
% 


IF=1.6rnA, VO=0.4V 
500 
900 
- 


6Nl38 
VCC=4.5V 
300 
600 
- 


IF=1. 6rnA, IO=6.4rnA 
0.1 
0.4 
- 
VCC=4.5V 


6N139 
IF=5rnA, IO=15rnA 
0.1 
0.4 
- 


Logic 
Low 
Output 
VCC=4.5V 


Voltage 
(Note 
6) 
VOL 
V 
IF=12rnA, IO=24rnA 
- 
0.2 
0.4 
VCC=4.5V 


6Nl38 
IF=1.6rnA, IO=4.8rnA 
- 
0.1 
0.4 
VCC=4.5V 


Logic 
High 
Output 
6Nl39 
IOH* 
IF=OrnA, VO=VCC=18V 
- 
0.05 
100 
flA 
Current 
(Note 
6) 
6Nl38 
IF=OrnA, VO=VCC=7V 
- 
0.05 
250 


Logic 
Low 
Supply 
Current 
ICCL 
IF=1.6rnA, Vo=Open 
- 
0.2 
- 
rnA 
(Note 
6) 
VCC=5V 


Logic 
High 
Supply 
Current 
ICCH 
IF=OrnA, Vo=Open 
10 
nA 
(Note 
6) 
- 
- 
VtC=5V 


Input 
Forward 
Voltage 
VF* 
IF=1. 6rnA, Ta=25°C 
- 
1.65 
1.7 
V 


Input 
Reverse 
Breakdown 
BVR* 
IR=lOtlA, Ta=25"C 
5 
V 
Voltage 
- 
- 


Temperature 
Coefficient 
of 
JVF 
IF=1. 6rnA 
-1.9 
mV /"C 
- 
- 
Forward 
Voltage 
JTa 


Input 
Capacitance 
CIN 
f=lMHz, 
VF=O 
- 
60 
- 
pF 


Input-Output 
Insulation 
45% Relative 
Humidity 


Leakage 
Current 
11-0* 
t=5s, 
VI_0=3000Vdc 
- 
- 
1.0 
flA 


Ta=25°C 
(Note 
7) 


Resistance 
(Input-Output) 
RI-O 
VI_0=500Vdc 
(Note 
7) 
- 
1012 
- 
.n 


Capacitance 
(Input-Output) 
CI-O 
f=lMHz 
(Note 
7) 
- 
0.6 
- 
pF 


* 
JEDEC 
Registered 
Data. 


*5 All 
typicals 
at .Ta=25°C 
and VCC=5V, 
Unless 
otherwise 
noted. 


6N138, 6N139 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
6N139 
IF=0.5mA, 
RL=4.7k.n 
- 
5 
25 
Time 
to Logic 
Low 
tpHL* 
1 
IF=12mA, 
RL=2700 
- 
0.2 
1 
/JS 
at Output 
(Note 6,8) 
6N138 
IF=1.6mA, 
RL=2.2k.n 
- 
1 
10 


Propagation 
Delay 
6N139 
IrO.5mA, 
RL=4.7k.n 
- 
5 
60 
Time 
to Logic 
tpLH* 
1 
IF=12mA, 
RL=2700 
- 
1 
7 
/JS 
High 
at Output 
(Note 6,8) 
6N138 
IF=1.6mA, 
RL=2.2kO 
- 
4 
35 


Common 
Mode 
Transient 
IF=OmA, 
RL=2.2k.n 
Immunity 
at Logic 
High 
CMH 
2 
- 
500 
- 
V//Js 
Level 
Output 
(Note 9) 
VCW400Vp-p 


Common 
Mode 
Transient 
IF=1.6mA, 
RL=2.2kO 
Immunity 
at Logic 
Low 
CML 
2 
- 
-500 
- 
V//Js 
Level 
Output 
(Note 9) 
VCW4OOVp-p 


NOTES: 
* JEDEC 
Registered 
Data. 


1. 
Derate 
linearly 
above 
50°C free-air 
temperature 
at a rate of 0.4mA/oC. 
2. 
Derate 
linearly 
above 
50°C free-air 
temperature 
at a rate 
of 0.7mW/oC. 
3. 
Derate 
linearly 
ab1ve 
25°C free-air 
temperature 
at a rate of 0.7mA/oC. 
4. 
Derate 
linearly 
ab1ve 
25°C free-air 
temperature 
at a rate of 2.0mW/oC. 
5. 
DC CURRENT 
TRANSFER 
RATIO 
is defined 
as the ratio 
of output 
collector 
current, 
10, 
to the forward 
LED input 
current, 
IF, times 
100%. 


6. 
Pin 
7 Open. 
7. 
Device 
considered 
a two-terminal 
device: 
Pins 
1,2,3, 
and 4 shorted 
together 
and 
Pins 
5,6,7, 
and 
8 shorted 
together. 
8. 
Use of a resistor 
between 
pin 
5 and 
7 will 
decrease 
gain and delay 
time. 
9. 
Commom 
mode 
transient 
immunity 
in Logic 
High 
level 
is the maximum 
tolerable 
(positive) 
dVCM/dt 
on 
the leading 
edge of 
the common 
mode 
pulse, 
VCM, 
to assure 
that the output 
will 
remain 
in a Logic 
High 
state 
(i.e., VO>2.0V). 
Common 
mode 
transient 
immunity 
in Logic 
Low level 
is the maximum 
tolerable 
(negative 
dVCM/dt 
on the trailing 
dege of the common 
mode pulse 
signal, 
VCM, 
to assure 
that 
the output 
will 
remain 
in a Logic 
Low state 
(i.e., VO<0.8V) 


6N138, 6N139 


Vo 


(SATURATED 
RESPONSE) 


(NON- 
SATURATED 
RESPONSE) 


lara 


90'1'0 


v0 
-.....::.-- 


SWITCH AT A 
: IF=OmA 


Vo 
----------~ 
VOL 


SWITCH AT B 
IF=L6mA 


PULSE 


GEN. 


Zo=50n 
tr=5na 


10'1'0 DUTY CYCLE 


1/f<100Jla 
I 


CNY17-2, CNY17-3, 
CNY17-4 


AC LINE/DIGITAL 
LOGIC 
ISOLATOR. 


DIGITAL 
LOGIC/DIGITAL 
LOGIC 
ISOLATOR. 


TELEPHONE 
LINE RECEIVER. 


TWISTED 
PAIR LINE RECEIVER. 


HIGH FREQUENCY 
POWER 
SUPPLY 
FEEDBACK 
CONTROL. 


RELAY 
CONTACT 
MONITOR. 


The 
TOSHIBA 
Corporation 
CNY17 
consist 
of a gallium 


arsenide 
infrared 
emitting 
diode 
coupled 
with 
a 


silicon 
photo 
transistor 
in a dual 
in-line 
package. 


Small 
Package 
Size 
and Low 
Cost 


Fast 
Switching 
Speeds 
5~s 


High 
DC Current 
Transfer 
Ratio 


CTR 
(IF=lOmA, 
VCE=5V) 


CNY17-2: 
63-125% 


CNY17-3: 
100-200% 


CNY17-4: 
160-320% 


High 
Isolation 
Resistance 
10110 


High 
Isolation 
Voltage 
4400V 


1~6 
2 
~ 
5 


3 
~ 


1: ANIDE 
2: CATHODE 
3: NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


6 
~ 
Cd] 


3 


17.12 ±U25 


Z 
H 
::>: 
'" 
2.5~±U25 
oj 


JEDEC 


EIAJ 
TOSHIBA 
1T'1 
+Ul 


U25 -U05 
b5 -ago 
I 


CNY17-2, CNY17-3, CNY17-4 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
JIF;oC 
0.8* 
mA/oC 


0 
Peak 
Forward 
Current 
(Note) 
IPF 
3 
A 
~ 
H 
Power 
Dissipation 
PD 
100 
mW 


Power 
Dissipation 
Derating 
JPD;oC 
1.33* 
mW;oC 


Reverse 
Voltage 
VR 
6 
V 


p:: 
Collector-Emitter 
Voltage 
BVCEO 
70 
V 
0 
Eo-< 
CIl 
Collector-~ase 
Voltage 
BVCBO 
70 
V 
H 
CIlz 
Emitter-Collector 
Voltage 
BVECO 
7 
V 
;Z 
Eo-< 
Collector 
Current 
IC 
100 
mA 
I0 
Eo-< 
Power 
Dissipation 
Pc 
150 
mW 
0 
;I: 
Po< 
Power 
Dissipation 
Derating 
JPc;oC 
2.0* 
mW;oC 


Storage 
Temperature 
Tstg 
-55-150 
°c 


0 
Operating 
Temperature 
Topr 
-55-100 
°c 
~ 
H 
Lead 
Soldering 
Temperature 
(at 10 sec.) 
Tsold 
260 
·C 
Po< 
::> 
0 
Total Package 
Dissipation 
PT 
200 
mW 
u 


Total Package 
Power 
Dissipation 
Derating 
JPT;oC 
2.6* 
mW;oC 


Pulse 
Width 
l~s, 300pps. 


* Above 
25·C ambient. 
I 


CNY17-2, CNY17-3, CNY17-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;60mA 
- 
1.35 
1.65 
V 
0 


'. 
w 
Reverse 
Current 
IR 
VR;3V 
- 
- 
10 
IlA 
,...l 


Capacitance 
CD 
V;O, 
f;lMHz 
- 
30 
- 
pF 


DC Forward 
Current 
Gain 
hFE 
VCE;5, 
IC;5OOIlA 
100 
200 
- 


Collector-Emitter 
V(BR) CEO 
IC;lmA, 
IF;O 
70 
V 
- 
- 
Breakdown 
Voltage 
~ 
0 
Collector-Base 
Eo; 
V(BR)CBO 
IC;lOOIlA, IF;O 
70 
V 
Ul 
Breakdown 
Voltage 
- 
- 
H 
Ul 
~ 
Emitter-Collector 
V(BR)ECO 
IE;lOOIlA, IF;O 
7 
V 
Eo; 
Breakdown 
Voltage 
- 
- 
I0 
Eo; 
0 
Collector 
Dark 
Current 
ICEO 
VCE;lOV, 
IF;O 
- 
1 
50 
nA 
::I:i 
p., 


Collector 
Dark 
Current 
ICBO 
VCB;lOV, 
IF;O 
- 
0.1 
20 
nA 


Collector-Emitter 
CCE 
V;O, 
f;lMHz 
10 
pF 
Capacitance 
- 
- 


CNY17-2 
63 
- 
125 
Current 
Transfer 
CNY17-3 
CTR 
IF;lOmA, 
VCE;5V 
100 
200 
% 
Ratio 
- 


CNY17-4 
160 
- 
320 


Saturation 
Voltage 
VCE(sat) 
IF;lOmA, 
Ic;2.5mA 
- 
- 
0.4 
V 


Capacitance 
Input 
to 
Cs 
V;O, 
f;lMHz 
0.8 
pF 
0 
Output 
- 
- 
w 
,...l 
p., 
::> 
Isolation 
Resistance 
RS 
V;500V 
lOll 
n 
0 
- 
- 
u 
DC Isolation 
Voltage 
BVS 
DC 
1 minute 
4400 
- 
- 
V 


Rise 
Fall 
Time 
tr/tf 
VCE;lOV, 
Ic;2mA 
- 
5 
10 
RL;lOOn 
IlS 


Rise/Fall 
Time 
Photo 
tr/tf 
VCB;lOV, 
ICB;50IlA 
200 
Diode 
- 
- 
ns 
RL;lOOn 


CNY17-2, CNY17-3, CNY17-4 


"'- 


I'-- 


....... 


"'- 
o 
ro 
40 
50 
AMBIENT TEMPERATURE 
80 
100 


Ta 
ee) 


5000 
3000 
PULSE WIDTH~lflB 


Ta=25t 


10"" 
3 
10-2 
3 
10-1 


DUTY CYCLE RATIO 
DR 


'" 
r-. 


-- -"'- 


f;JlJ 
~ ~ 
-2.8 
~~ 
i>1 
-2.4 
~~ 
E-<)' -1.8 


J'il> 
0'" 
..; 
-L5 


~E-< 
oz 
> e1 -1.2 
AD 
~ r;: -0.8 
fa 
00 
F<D -o.tl 
0.3 0.5 1 
3 


FORWARD CURRENT 


5 
10 
IF (mA) 


"- 


"" l"- 
i"- 
"- "- 
1"- 
o 
ro 
40 
50 
AMBIENT TEMPERATURE 
80 
100 


Ta 
(t) 


100 


i] 
50 
30 


F< 
H 
10 


E-< 
5 
z 
J'il 
3 
l:l 
p 
D 
1 
~ 
0.5 
~ 
0.3 
0 
F< 


Ta 
25t 


I 


/ 


I 
V 
0.8 
LO 
1.2 
FORWARD VOLTAGE 
L4 
L5 


VI" 
(V) 


~1000 
fj 
500 


~300 


H 
/' 


/ 


I 


PULSE WIDTH$10flB 
REPETITIVE FRE~UENCY 


f 
100Hz 
Ta=25t 


LO 
L4 
LB 
PULSE FORWARD VOLTAGE 


2.2 
2.6 


VFP 
(V) 


I 


CNY17-2, CNY17-3, CNY17-4 


100 


50 


30 
~ 


0 
H 


10 


E-< 
Z 
I'iI 
5 
gj 
D 
0 
3 


po;0 
E-< 
0 
I'iIH 
H 
1 
00 


0.5 


Ta 
25"(; 


VCE 
10V 


--VCE 
0.4V 
/ 
/ 
/ 
/ 
V ...." 
~ 
:." 


= I=- 
- 
"" 
-'<> 
=-!~'~ 
; 
J? 


IJvi' 


3 
10 


FORWARD 
CURRENT 


30 


IF 
(mA) 


VCE=10V 


IF-50mA 


10 


5 


1 


0.5 
I -t- 
-t-t--- 


500 


300 


100 
~ 
50 


0 
30 
H 


E-< 
Z 
I'iI 
10 
gj 
D 
0 
5 
po;0 
3 
E-< 
0 
I'iIH 
H0 
1 
0 


0.5 


0.3 


60 
80 


Ta 
("C) 


Ta = 25"(; 


- 
VCE=10V 


/' , --- 
VCE= 
0.4 V 


'l'" 
~~ 
- 


0~ 
/1 
/ 
V-- 


~~ 
""" 
....-:~~1.>'& 
... 


\3 I 
I 
I 


400 
~ 


i>< 
H 
" 
o 
300 
H 


3 
10 
30 


FORWARD 
CURRENT 


100 


IF (mA) 


60 


~ 
50 


0 
H 
40 


E-< 
Z 
I'iI 
po; 
30 
po; 
D0 


po; 
0 
20 
E-< 
0 
I'iIH 
H 
10 
00 


, 


20 
t-- 
Ta=25"C 
V 
, 
,/ 
V 
1~ 
l- 
V V l- I-- 
I 
r/ 
I 
II 
10" 
'1/- 
I 
I 


IF=5mA 


I 
I 
o 
024 
6 
8 
ill 


COLLECTOR-EMITTER 
VOLTAGE 
12 
14 


VCE 
(V) 


:- 
[;j ~ 
0.1 


E-< 
OJ 
E-<~ 
H 
I'iI 
gj ~ 
0.05 


Ii3 
0.03 


E-<1'iI 
00 
1'iI< 
HE-< 
HH 
00 
o?- 


0.01-w 
-40 
-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 


60 
80 


Ta 
("C) 


CNY17-2, CNY17-3, CNY17-4 


10' 


<Ii 


"-~ 


0 
100 
fiI 
0 
H 


Eo< 
Z 
10-1 
fiI 
~ 
p 
0 


I<l 
~ 10-' 
>=1 


P:< 
0 
Eo< 
0 
fiI 
10-3 
H 
H 
00 


1000 


500 


300 


" 
100 


"- 


fiI 
50 
:>i 
H 
Eo< 
30 
0 
Z 
H~ 
0 
Eo< 
H 
10 
i<' 
Cf.I 


5 


3 


I 
4 
U; 
~(~ 
- - 
4& 
., 


I 
I 
I 
I 
I 
/1 /V 


I 
I I 
I I Y Y/I 


/ / 


// 


I 
I 


20 
40 
60 
80 
AMBIENTTEMPERATURE 
100 
120 


Ta 
ee) 


SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 
, '~~'" 
F 
RL 
tf 17 
IF --: 
VOUT 


/ 
Jl. 
/ 


Vo 
5VH90% 
/ 
UT OV 
10% 


td 
-H-te 


tr 
tf 


,/ 
te 
, 
,/ 


,/ 


••• 
~~' 
// 
- 


- -- 
tr 


I 
-- 
td 
I 
1 
3 
5 
10 
30 


LOADRESISTANCE 
RL (~) 


10 


5 


<Ii 
3 


"- 


>=1 
1 
H 


Eo< 
0.5 
z 
0.3 
fiI 
~ 
p 
0 
0.1 


~ 
0.05 
<Ii 
>=1 
0.03 


0.01 


VCE=24V 
Ta= 100"(; 


/ 


==- 
I I 


lOOk 
1M 
10M 


BASE-EMITTER RESISTANCE 
RBE (il) 


RBE - 
SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 


,.~~" 
IF .fL 
t') 
IF 
-- 
..• 


; 
VOUT Vo~H~ 


td 
te 
+. 


tr 
f 


= 
tf 


..•.••.. 
-- 


"""" 


te 
---.---- 


= 
tr 


- 
td 
- 
- 


" 
-3 
200 


fil 
:>i 
100 
H 
Eo< 
0 
50 
z 
H~ 
30 
0 
Eo< 
H 
i<' 
Cf.I 


10 


5 


3 


1 
30 
10k 


RBE 
(ill 


==_TLP10l, TLP101-2 


PROGRAr~t1ABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


TELECOmlUNICATION. 


The 
TOSHIBA 
TLPlOl 
and 
TLPlOl-2 
consist 
of a photo- 


transistor 
optically 
coupled 
to a gallium 
arsenide 


infrared 
emitting 
diode. 
This 
photocoupler 
is 


designed 
for 
surface 
mounting. 


The 
TLPlOl-2 
offers 
two 
isolated 
channels 
in an 


eight,}ead 
mini 
flat 
package. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


35V Min. 


50% Min. 


100% Min. 


4000Vrrns Min. 


Guaranteed 
Requirements 
of VDE0883/UL1557 


Climatic 
Test 
Class 
30/100/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


1~6 


:3~4 


1: ANODE 
'3: CATHODE 
4: EMITTER 
6: COLLECTOR 


4.0rnrnMin. 


4.OrnrnMin. 


1~14 
:3 
12 


5 
10 


7 
8 


1,5 
: ANODE 
3,7 
: CATHODE 
8,12: 
EMITTER 
10,14: 
COLLECTOR 


] 


JEDEC 
EIAJ 


TOSHIBA 


14 
12 
10 
8 


~ 


JEDEC 


EIAJ 


TOSHIBA 


TLP101, TLP101-2 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 
TLPlOl 
TLPlOl-2 


Forward 
Current 
IF 
70 
50 
mA 


Forward 
Current 
Derating 
!::"IF/oC -0.7 
(Ta2.25°C) 
-0.5 
(Ta2.25°C) 
mArC 


Pulse 
Forward 
Current 
IFP 
1 
OOOlls 
pulse, 
100pps) 
A 
~ 
Power 
Dissipation 
(1 Circuit) 
PD 
100 
70 
mW 
w 
....:I 
Power 
Dissipation 
Derating 
(Ta~ 25°C, 
1 Circuit) 
t:.PD/oC 
-1.0 
mW/oC 


.. 


Reverse 
Vol tage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
35 
V 


Emitter-Collector 
Voltage 
VECO 
5 
V 


po: 
Collector 
Current 
IC 
50 
mA 
0 
Eo-< 
Collector 
Power 
Dissipation 
u 
Pc 
150 
100 
mW 
w 
(l Circuit) 
Eo-< 
w~ 
Collector 
Power 
Dissipation 
Derating 
(Ta" 25°C, 1 Circuit) 
t:.PC/oC 
-1.5 
-1.0 
mW/oC 
f---------- 
- 


Junction 
Temperature 
Tj 
125 
°c 
Storage 
Temperature 
Range 
Tstg 
-30"'125 
°c 


Ope rating 
Temperature 
Range 
Topr 
-3Q'VlOO 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
00 
sec. ) 
C 


Total 
Package 
Power 
Dissipation 
PT 
200 
150 
mW 
(l 
Circui t) 
Total 
Package 
Power 
Dissipation 
t:.PT/oC 
-2.0 
-1.5 
mW/oC 
Deratin[; 
(Ta~25°C, 
1 Ci rcui t) 


Isolation 
Voltage 
BVS 
4000 
(AC, 1 min. 
t 
RH~60%) 
Vrms 
I 


TLP101, TLP101-2 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
l.0 
l.15 
l.3 
V 


C1 
Reverse 
Current 
IR 
VR=5V 
10 
IlA 
~ 
- 
- 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
Ic=0.5mA 
35 
V 
Breakdown 
Voltage 
- 
- 


po; 
Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
5 
V 
Breakdown 
Voltage 
- 
- 
0~u~ 
VCE=24V 
10 
150 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
- 
~ 
C1 
VCE=24V, 
Ta=85°C 
- 
2 
- 
IlA 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Transfer 
Ratio 
IC/IF 
IF=5mA, 
VCE=5V 
50 
- 
600 


% 
Current 


Rank GB 
100 
- 
600 


Saturated 
CTR 
IC/IF 
IF=lmA, 
VCE=0.4V 
- 
60 
- 
% 
(sat) 
Rank GB 
30 
- 
- 


IC=2.4mA, 
IF=8mA 
- 
- 
0.4 
Collector-Emitter 
VCE(sat) 
Ic=0.2mA, 
IF=lmA 
0.2 
V 
Saturation 
Voltage 
- 
- 


Rank 
GB 
- 
- 
0.4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input to Output) 
CS 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5XI01O 
1014 
- 
n 


AC, 
1 minute 
4000 
- 
- 
Vrms 


Isolation 
Voltage 
BVs 
AC, 
1 second, 
in oil 
- 
5000 
- 


DC, 
1 minute, 
in oil 
- 
5000 
- 
Vdc 


TLP101, TLP101-2 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
2 
- 


Fall 
Time 
tf 
VCC=lOV, 
Ic=2mA 
- 
3 
- 
/JS 
Turn-on 
Time 
ton 
RL=lOO.o. 
- 
4 
- 


Turn-off 
Time 
toft 
- 
3 
- 


Turn-on 
Time 
tON 
RL=l. 9k.o.(Fig.l) 
- 
3 
- 


Storage 
Time 
ts 
VCC=5V, 
IF=16mA 
- 
15 
- 
/JS 


Turn-off 
Time 
tOFF 
- 
40 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 
I 


TLP101, TLP101-2 


120 
~ 
~ 
100 
::> 
U 
~< 
80 


~ 
E 
~'""' 60 
0~ ~ 


~H 
..:I 
40 
~ 
~ 
20 
..:I 
~ 


TLPI0l 


I 
r-... 


TLPI01-2 
.....•... 


I"- 
,....... 


....... 
i"'. 


f"'-... 
r-... 
....... 


o 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 


100 
Ta 
COC) 


PULSE 
WIDTH~ 
100tt. 


Ta=25°C 


=== 
= 
== 
- 
'" 


...... 


--- 
.. -- 


0.3 
0.5 
1 
3 
5 
10 
30 
50 


FORWARD 
CURRENT 
IF 
(mA) 


240 


~~~ 
200 
Or- 
""'~ 
~ 
E 
160 
0'""' 
E-<u 
;;;""' 
..:I 
120 
..:I 
0Uz 
~O 
80 
H 
..:IE-< 
~< 
~e:: 
40 
0'" 
..:I'" 
~Q 


100 
< 
50 
3 
30 


.::-- 


10 


E-<Z 
5 
~~ 
3 
~ 
::>u 
0 
~ 
0.5 
~ 
0.3 
0~ 


<3 
1000 


""' 
500 
~ 
H 
300 


- 
TLPI0l 


..•.•.. 


TLPI01-2 
I'--.. 
f' 
....... 
....• 


I'--.. 
..•.•... 
....... 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 
Ta 
(OC) 


Ta 
25 
"C 


1/ 
I 
I 


A 


1 
/ 


I 


1/ 


0.6 
0.8 
1.0 
1.2 
1.4 


FORWARD 
VOLTAGE 
VF 
(V) 


PULSE 
WIDTH:S;; 
10tt. 


REPETITIVE 
FREQUENCY 


100Hz 
/' 
Ta = 25 
"C 
/ 


I 
I 
1 
/I 


0.4 
0.8 
1.2 
1.6 


PULSE 
FORWARD 
VOLTAGE 
2.0 


VFP 
(V) 


TLP101, TLP101-2 


~ 
~ 
'/ r- - 
II) 
., 


.0.&//'I 


/ 
'/ 
/ 
V ~ 


/ 
J 
/ ~ 


,-... 
-<.3 
10-1 


0 
'"u~ 


Eo< 
Z 
'"a: 
10-2 
a:0u 
~ 
a: 
is 
a:0 
Eo< 
U 
10-3 


'"~~ 
0 
U 


20 
40 
60 
80 


AMBIENT 
TEMPERATURE 


100 
120 


Ta 
C'C) 


Ta 
25 'c = 


VCE 
5V = 
VCE = 0.4V - 
'/ 
--- 
// 
V~" 


~ 
't'lt 
~ 


~V~ 
.:;. 
q,.'Y 
e,'t' 
# 
e, 


J 


0.3 0.5 
1 
3 
5 


FORWARD CURRENT 


10 
30 
50 
100 


IF 
CmA) 


20 


'<E 
16 
'-./ 
u~ 


Eo< 
12 
z 
~ 
::>u 
a: 
8 


0 
Eo< 
U 
'"~~ 
4 
0u 


Ta=25'C 


10 


I 
,r 
/ 
/ 
I 
5 


I 


I 


IF=l 
mA 
- 


00 
1 
2 
3 


COLLECTOR-EMITTER 
VOLTAGE 
4 
5 


VCE 
(V) 


$ ~~ 
~\> 


==f= 
'i>~~ 
~\><i> 


V 
'i>~~ 
I 
~ 


Ta=25'C 


__ 
VCE=5V 


___ 
VCE = 0.4 V 


, 
, 
'''' 


0.3 0.5 
1 
3 
5 
10 
30 
50 
100 


FORWARD CURRENT 
IF 
(mA) 


TLP101, TLP101-2 


<' 
10° 
3 
0~ 
C)•.. 


Eo< 
Z 
\il 
&>:: 
::> 
C) 
~ 
~ 
10-1 


&>:: 
0 
Eo< 
C)~ 
...• 
...• 
0 
C) 


I 
I 
I 


Ta=100"C -- 


/ 
~5_ 
J 
;;:;- 


..•.... ..•.... 
/ 
v 


/ 


10-2 
o 
5 
10 
15 


COLLECTOR-EMITTER 
VOLTAGE 


20 
25 


VCE (V) 


50 


30 


<'$ 
10 


C)... 


Eo< 
5 
Z~ 
3 
&>:: 
&>:: 
::> 
C) 


&>::0 
Eo< 
C)~ 
...• 
...• 
0 
0.5 
C) 


0.3 


0.1 


I 
VCE=5V 


I 


10 
- 
5 
I--. 


IF= 
1mA 


-20 
0 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 


Ta 
("C) 


1000 


500 


300 


,...., 
'" 
100 
3 
~ 
50 
~ 
Eo< 
30 
"z 
ti: 
C) 
Eo< 
~ 
10 


en 


5 


3 


Ta 
25 "C 


IF-16mA 


VCC = 5V 
tOFF/, 
L. 
7 
/ 


t s 


./ 
....- 
/' 
/ 


.,/ 


tON 


3 
5 


LOAD RESISTANCE 


TLP321, TLP321-2,====== 
TLP321-4 
===-- 
--== 


PROGRAMMABLE 
CONTROLLERS 


DC-OUTPUT 
MODULE 


TELECOMUNICATION 


The TOSHIBA 
TLP32l, 
-2 and -4 consist 
of 
a 


photo-transistor 
optically 
couled 
to a gallium 


arsenide 
infrared 
emitting 
diode. 


The 
TLP321-2 
offers 
two isolated 
channels 
in 


an eight 
lead plastic 
DIP 
package, 
while 
the 


TLP321-4 
provides 
four 
isolated 
channels 
in a 


sixteen .plastic DIP 
package. 


TLP321/-2/-4 
have 
high 
VCEO 
Voltage 
(VCEO=80V). 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 
50% Min. 


100% Min. 


• Isolation 
Voltage 


UL Recognized 


5000Vrms 
Min. 


File 
No. E67349 


PIN CONFIGURATIONS 
(TOP VIEW) 


TLP321 
TLP321-2 
TLP321-4 


Ifgt4 
'~" 


16 


2 
3 
2 
7 
2 
15 


3 
6 
3 
14 
1: ANODE 
- 


2:CATHODE 
4 
- 
5 
4 
13 


3:EMITTER 
5 
12 
1.3:ANODE 


4:COLLECTOR 
2.4:CATHODE 
6 
11 


5.7:EMITTER 
7 
10 


6.8:COLLECTOR 
8 
9 


1. 
3.5. 
7: ANODE 


2.4.6.8:CATHODE 


9. 11 } :EMITTER 
13. 15 


10. 
12 } :COLLECTOR 
14. 
16 


J E DEC 


EIAJ 


TOSHIBA 


4 
3 


CB 
1 
2 


4.58±0.25 
r------J 


.~ 


N 
2.54±0.25 


8 
5 
TLP321-2 
Cd] 
1 
4 


9.66±0.25 
r7.62±0.25, 
1- 
pi 
- 
.' 


~~~ 
:::i1 
. 
-0.05 


2.54±0.25 
~ 
1.7.85-8.80.1 


J EDEC 


EIAJ 


TOSHIBA 


J E DEC 


E I AJ 


TOSHIBA 


TLP321, TLP321-2, TLP321-4 


RATING 
CHARACTERISTIC 
SYMBOL 
UNIT 
TLP32l-l 
TLP321-2,-4 


Forward 
Current 
IF 
60 
50 
mA 


Forward 
Current 
Derating 
b.IF;oC 
-0.7 
(Ta;39DC) 
-0.5 
(Ta:::25DC) 
mA;oC 
0 
IFP 
~ 
Pulse 
Forward 
Current 
1 (lOO]Js pulse, 
100pps) 
A 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Ti 
125 
DC 


Collector-Emitter 
Voltage 
VCEO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


",; 
Collector 
Current 
IC 
50 
mA 
0 
1-< 
Collector 
Power 
u 
Dissipation 
Pc 
~ 
150 
100 
1-< 
(1 Circuit) 
mW 
~0 
Collector 
Power 
Dissipation 


/1Pc;oC 
-1.5 
-1.0 
mW;oC 
Derating 
(1 Circuit,T~25DC) 


Junction 
Temperature 
Tj 
125 
DC 


Storage 
Temperature 
Range 
Tstg 
-55"'125 
DC 


Operating 
Temperature 
Range 
Topr 
-55"'100 
DC 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec. ) 
DC 


Total 
Package 
Power 
Dissipation 
PT 
250 
150 
mW 


Total 
Package 
Power 
Dissipation 
/1PT;oC 
-2.5 
-1.5 
mW;oC 
Derating 
(Ta~25DC) 


Isolation 
Voltage 
BVS 
5000 
(AC, 
1 min. , RH~60%) 
Vrms 


TLP321, TLP321-2, TLP321-4 


CHARACTERISTIC 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


i=l 
~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
]JA 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V (BR) CEO 
Ic=0.5mA 
80 
Breakdown 
Voltage 
- 
- 
V 


P': 
Emitter-Collector 
V (BR)ECO 
IE=O.lmA 
0 
Breakdown 
Voltage 
7 
- 
- 
V 
E-<u 
P'I 
VCE=24V 
10 
100 
nA 
E-< 
ICEO 
- 


P'I 
Collector 
Dard 
Current 
i=l 
VCE=24V, 
TA=85°C 
- 
2 
50 
]JA 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
10 
pF 
to Emitter) 
- 
- 


CHARACTERISTICS 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


50 
- 
600 
Current 
Transfer 
Ratio 
IC/IF 
IF=5mA, 
VCE=5V 
600 
% 
Rank 
GB 
100 
- 


IC/IF 
- 
60 
- 
Saturated 
CTR 
(sat) 
IF=lrnA, VCE=0.4V 
% 
Rank 
GB 
30 
- 
- 


IC=2.4rnA, IF=8mA 
- 
- 
0.4 
Collector-Emitter 
0.2 
VCE(sat) 
IC=0.2mA, 
IF=lmA 
- 
- 
V 
Staturation 
Voltage 
Rank 
GB 
- 
- 
0.4 


CHARACTERISTICS 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V, 
R.H.;';60% 
5xlOlO 
1014 
- 
rl 


AC, 
1 minute 
5000 
- 
- 


Isolation 
Voltage 
AC, 
1 second 
10000 
Vrms 
BVS 
- 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


I 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
2 
- 


Fall 
Time 
tf 
VCC=lOV 
3 
- 
- 
IC=2mA 
].Is 
Turn-on 
Time 
ton 
- 
3 
- 


Turn-off 
Time 
toff 
RL=lOOn 


3 
- 
- 


Turn-on 
Time 
tON 
- 
2 
- 


ts 
RL=1.9knCFig. 
1) 
Storage 
Time 
- 
15 
- 
].Is 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=l6mA 
25 
- 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
12 
48 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
TOPR 
-25 
- 
85 
·C 


RL 
IF FL 
IF 
VCC 


VCE 
4.5V 


VCE 
O.5V 


tON 


TLP321, TLP321-2, TLP321-4 


120 
~ 
<il 
100 
p:: 
p:: 
8 
80 


!i!r-.~] 
60 
~~ ~ 


<il 
H 


...:l 
40 
~S 
20 


...:l 
-< 


TLP321 
I 


....••.. 


TLP321-2, 
-4 
••..•.... 
I'-.. 


......• 
....••.. 


••..•.... 
.•.•.•. 
........ 


o 
20 
40 
60 
80 
100 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


E-< 
~ 
5000 
8 
3000 


~ 
1000 
~'j 
500 
~~ 
300 


<il 
0.. 
Cll 
~ 
...:lH 
;::> 
0.. 


<il 
...:l 
o:l 
~ 
...:l 
:;l 


PULSE 
WIDTH~100.us 


Ta=25"C 
~= 
~S; 
f-- - 
f-- - 
f-- - 


"- 


10-3 
3 
10-2 
3 
10-1 


DUTY CYCLE RATIO 
DR 


...... 


......••.. 
-- 


[;j~ -2.8 
~:e 
~ ~ 
-2.4 
<il 
•• 


~~ 
-2.0 
~ 
~~ 
-1.6 
~ 


~ ~ 
-1.2 
i~ 
-0.8 


&; 8 -0.4 


0.1 
03 
1 
3 


FORWARD CURRENT 


10 
30 


IF 
(mA) 


240 


p:: 
~ 
200 


o..r-. 


p::~ 
o~ 
160 
E-< 
(,) 
<il(,) 
...:lo.. 
...:l 
120 
8z 
0 


<ilH 
...:lE-< 


80 
o:l-< 
~~ 
...:lCll 
40 
:;lQ 


TLP321 
I 
I 
"- 
I 
I 
I 
I 
"- 
TLP321-2, 
-4 
, 


i""'- 
...•.•.. 


...•.••.• 


........ 
...... 
I'- 


100 


r-.] 
30 
~ 
H 
10 


E-< 
5 
Z 
<il 
3 
p:: 
p:: 
;::> 
(,) 


§j 
05 
~ 
0.3 
0~ 


Ta 
25"C 
m 


I 
I 


/ 


/ 


I 


1/ 


0.6 
0.8 
1.0 
1.2 
1.4 


FORWARD VOLTAGE 
VF 
(V) 


r-. 1000 


] 
500 


e: 300 


H 


PULSE WIDTH~10.us 
REPETITIVE 
FREQUENCY 


100Hz 
1/ 


Ta=25"C 
/ 


I 
'f 
I 
I 
II 


§ 
100 


p:: 
50 


8 
30 


0.4 
0.8 
1.2 
1.6 
2.0 
2.4 


PULSE 
FORWARD VOLTAGE VFP 
(V) 


TLP321, TLP321-2, TLP321-4 


~ 


IIJ 'I 


-, 
J 
'j 
/'1/ 


~ 
~ 
/// 


- 
l-- 
~&//' 
fill,!7 
24V 


10V 
'- 


'/ 
'/ 
" 
5V 


j 'Iv 


'/ 


0 
20 
40 
60 
80 
100 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


Ie 
- 
IF 


100 


50 
j 
30 


(.) 
10 
•...• 
.... 
5 
z~ 
0:: 
3 
0:: 
::> 
(.) 


0::0.... 
(.) 
«l...:l 
...:l 
0 
(.) 


0.3 
1 
3 
10 
30 
100 


FORWARD CURRENT 
IF 
(mA) 


-96 - 


50 


~1 
40 


(.) 
•.... 
.... 
30 
z~ 
0:: 
::> 
(.) 
20 


0::0 
.... 
(.)~ 
10 
...:l 
...:l 
0 
(.) 


/ 
1•• 50 I 


Ta = 25'C 
/ 
ROzo 


V ~ 
15 


I V ~ 
/-~O 


1/fhV 
./ , 
/. //V 


"- 


Pc MAX 


'I 
IF-5mA 
'- 
./ 


o o 
2 
4 
6 
8 
10 


COLLECTOR-EMITTER 
VOLTAGE VCE(V) 


Ie 
- 
VeE 
j 
40 
Ta=25'C 


U 
•...• 
30 
.... 


15 
::2 
::> 
20 
(.) 


0::0.... 
10 
u~ 
...:l 
...:l 
0u 
1 


VCE (V) 


~ 
•...• 


"- 


(.) 
•...• 
8 
.... 
;:i 


o::~ 
~\ll. 
~~ 
'"~ 
.... 
.... 
Z~ 
0:: 
::> 
(.) 


0.3 
1 
3 
10 
30 
100 


FORWARD CURRENT 
IF 
(mA) 


TLP321, TLP321-2, TLP321-4 


100 
~ 
-3 
50 


~ 
30 


f-< 
"::: 
is 
f-< 
10 
~ 
rn 


5 


3 


IF = 5 mA 


Ie = 1 mA 


.- 
~ - 
.- 
- 
~ 
-- 
~ ---- 


Ta 
25'C 


IF 
16mA 


Vee=5V 


tOFF / 
/ 


v 
" 


ts 
./ 
,,/ 
./ 
-- 
-- 
- 


tON 
'- 


3 
10 


LOAD RESISTANCE 


50 


30 
1 
u 
10 


>-< 


f-<z; 
5 
~ 
<>: 
f5 
3 
u 


<>:0 
f-< 
U~ 
...:l 
...:l 
0u 
0.5 


0.3 


0.1 


VCE 
5V 


IF 
25mA I-- -- 
-- 
I 
I-- 
5 
- 


--- 


1 
I- --r-- 


1.0-- 
t"--- 


-20 
0 
20 
40 
60 
80 
100 


AMBIENT TrnPERATURE 
Ta 
COC) I 


==_TLP330 


PROGRAr1tlABLE 
CONTROLLERS. 


AC/DC-INPUT 
MODULE. 


TELECOW1UNICATION. 


The TOSHIBA 
TLP330 
consists 
of a photo- 


transistor 
optically 
coupled 
to two gallium 


arsenide 
infrared 
emitting 
diode 
connected 


inverse 
parallel 
in a six lead plastic 
DIP 


package. 
This is suitable 
for application 


of AC input current 
up to l5OmA. 


IF Maximum 
Rating 
±l50mA 


• Collector-Emitter 
Voltage 
55V Min. 


Current 
Transfer 
Ratio 
25% Min. 
(IF=±2OmA) 


, Isolation 
Voltage 


, UL Recognized 


5000Vrms 
Min. 


File No. 
E67349 


6 
4 
Cdj 


1 
3w~~ 
1.2 


0.5 


254 
~::!! 
'"N 


JEDEC 


EIAJ 


TOSHIBA 


7.62 
I 
I' 
.R 
I, 7.85-8.80.1 


1~6 
2 
'" 
5 


3 
4 


1 : ANODE, CATHODE 


2 : CATHODE,ANODE 


3: 
NC 


4: 
EMITTER 


5 : COLLECTOR 


6: 
BASE 


TLP330 


CHARACTERISTIC 
I 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
±150 
mA 


Forward 
Current 
Derating 
(Ta~25°C) 
MFrc 
-1.5 
mArC 
A 
rz:l 
Peak 
Forward 
Current 
(lOO~s pulse. 
100pps) 
IFP 
±l 
A 
H 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


p:: 
Emitter-Base 
Voltage 
VEBO 
7 
V 
0 
E-< 
Collector 
Current 
80 
u 
IC 
mA 
~ 
~ 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~25°C) 
t,pCrc 
-1.5 
mW/oC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55"'125 
°c 


Operating 
Temperature 
Range 
Topr 
-55"'100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
t,PTrc 
-2.5 
mWrC 


Isolation 
Voltage 
(AC. 1 min. 
RH~60%) 
BVS 
5000 
VRMS I 


TLP330 


CHARACTERISTIC 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;±lOOmA 
- 
1.4 
1.7 
V 
~ 
~ 
Forward 
Current 
IF 
VF;±0.7V 
- 
2.5 
20 
lJA 
Capacitance 
CT 
V-O, 
f-lMHz 
- 
100 
- 
pF 


Collector-Emitter 
V (BR)CEO 
ICO.5mA 
55 
- 
V 
Breakdown 
Voltage 
- 


Emitter-Collecter 
V(BR)ECO 
IE;O.lmA 
7 
V 
Breakdown 
Voltage 
- 
- 


Collector-Base 
V(BR)CBO 
IC;O .1mA 
80 
V 
Breakdown 
Voltage 
- 
- 


~ 
0 
Emitter-Base 
Eo< 
V(BR)EBO 
IE;O.lrnA 
7 
- 
- 
V 
u 
Breakdown 
Voltage 
~ 
~ 
VCE;24V 
- 
10 
100 
nA 
Collector 
Dark 
Current 
ICEO 
VCE;24V, 
Ta;85°C 
2 
50 
lJA 
- 


Collector 
Dark 
Current 
ICER 
VCE;24V, 
Ta;85°C 
0.5 
RBE;lMn 
- 
10 
lJA 


Collector 
Dark 
Current 
ICBO 
VCB;lOV 
- 
0.1 
- 
nA 


DC Forward 
Current 
Gain 
hFE 
VCE;5V, 
Ic;0.5mA 
) 
- 
400 
- 
- 
Capaci tance 
(Collector 
CCE 
V;O, 
f;lMHz 
10 
pF 
to Emi tter) 
- 
- 


CHARACTERISTICS 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF;±20mA 
VCE;lV 
25 
- 
- 
% 


IC/IF 
IF;±lOOmA 
VCE;lV 
20 
- 
80 
% 
(high) 


Base 
Photo-current 
IpB 
IF;±5mA, 
VCB;5V 
- 
10 
- 
lJA 


Collector-Emitter 
Ic;2.4mA, 
IF;20mA 
- 
- 
0.4 


Saturation 
Voltage 
VCE(sat 
V 
IC;2.4rnA, IF;±lOOmA 
- 
- 
0.4 


Off-State 
Collecter 
Current 
IC(off) 
VF;±0.7V, 
VCE;24V 
- 
1 
10 
lJA 


CTR 
Symmetry 
IC(ratio) 
IC(IF;-20mA)/IC(IF;+20mA) 
0.5 
1 
2 
- 


TLP330 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5x101O 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 


Isolation 
Voltage 
BVs 
AC, 
1 second 
- 
10000 
- 
Vrms 


DC, 
1 minute 
- 
10000 
- 
Vdc 


I 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=10V 
- 
2 
- 


Fall 
Time 
tf 
Ic=2mA 
- 
3 
- 
~s 
Turn-on 
Time 
ton 
RL=100n 
- 
3 
10 
Turn-off 
Time 
toff 
- 
3 
10 


Turn-on 
Time 
tON 
RL=1.9kn 
(Fig.1) 
- 
2 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
15 
- 
~s 


Turn-off 
Time 
" 
tOFF 
VCC=5V, 
IF=±16mA 
- 
25 
- 


Turn-on 
Time 
tON 
RL=1.9kn 
(Fig .1) 
- 
2 
- 


Storage 
Time 
ts 
RBE=220kn 
- 
12 
- 
~s 
Turn-off 
Time 
tOFF 
VCC=5V, 
IF=±16mA 
LV 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
±IF 
- 
20 
120 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Vcc 


45V 


0"5 V 


Ir~l'ttf 


s 


VCE 
torr 


-tON 


TlP330 


.....•... 


"- 
......• 


•...•.•. 


o 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 
Ta 


j 
SOOO 
3000 
0..~- 
1000 
...z 
SOO 
1:j..: 
.300 
::> 
CJ 
§ 
100 
~ 
SO 
0 
30 
~ 
~ 
<I) 
...:I 
10 
::> 
0.. 
3 


PULSE 
WIDTII ;;;;100"'. 


Ta=2S"C 


10 
3 
10-2 
3 
10-1 
3 
DUTY 
CYCLE 
RATIO 
DR 


'""' -3.2 
1:jU 
~ ~ -28 
~~ 
~ ~ 
-2.4 


•.•~ 
-1.8 
~~ 
e:s 
-1.6 


...:I 
•.• 
oz 
> e:l 
-1.2 
~~ 
Bi ~ 
-0.8 
~8 -0.4 
0.1 


" 


-. -. -- 


0.3 
O.S 
1 
3 


FORWARD CURRENT 


S 
10 
30 
SO 


IF 
(mA) 


100 


'""' 
SO 
1 
30 
~- 
10 
•.. 
S 
z 
3 
~ 
gj 
B 
§ 
O.S 
g..: 
0.3 
0~ 


j 
1000 


SOO 


300 


.....•... 


•...•.•. 


"'- 


..••..• 


•...•.•. 


o 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 
Ta 


100 


("C) 


T a 
2 S"C 


1/ I 


If 


/ 


1/ 


0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD VOLTAGE 
VF 
(V) 


I 
/' 
/ 


I 


PULSE 
WI D1lf';;; 
10"'. 
REPETITIVE 
FREQUENCY 


I 
100Hz 
Ta = 2S"C 


1.0 
1.4 
1.8 


PULSE 
FORWARD VOLTAGE 


2.2 
2.6 


VFP 
(V) 


TLP331, TLP332 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


PROGRAMMABLE 
CONTROLLERS. 


AC/DC-INPUT 
MODULE. 


TELECOMMUNICATION. 


The 
TOSHIBA 
TLP331 
and 
TLP332 
consist 
of a gallium 
arsenide 
infrared 
emitting 
diode 
optically 
coupled 
to 
a photo-transistor 
in a six 
lead plastic 
DIP 
package. 
This 
photocoupler 
provides 
the unique 
feature 
of high 
current 
transfer 
ratio 
at both 
low output 
voltage 
and 
low input 
current. 
This 
makes· it ideal 
for use in 
low 
power 
logic 
circuits, 
telecommunications 
equipment 
and 
portable 
electronics 
isolation 
applications. 
TLP332 
is no-base 
internal 
connection 
for high-EMI 
environments. 


Collector-Emitter 
Voltage: 
55V Min. 


Current 
Transfer 
Ratio 


L;URRENT TRANSFER 
RATIO 
(Min.) 


CLASSI- 
Ta=25°C 
~E'V75°C 
MARKING 
OF 
CLASSI- 
FICATION 
IF=lmA 
IF=0.5mA 
IF=lmA 
FICATION 
(*) 
VCE=O .5V 
VCE=1.5V 
VCE=0.5V 


Rank 
BV 
200% 
100% 
100% 
BV 


Standard 
100% 
50% 
50% 
BV, 
Blank 


(*) 
Ex. 
Standard 
Rank 
BV 
TLP331 
TLP331 
(BV) 


Isolation 
Voltage 


UL Recognized 


5000Vrms 
Min. 


File 
No. E67349 


• Note: 
Application 
type name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 


6 
5 
4Cd] 


JEDEC 


EIAJ 


TOSHIBA 


TLP331 
TLP332 


1~6 
1~6 
2 
~ 
5 
2 
5 


3 
4 
3 
4 


1 : ANODE 


2 : CATHODE 


3 
: NC 


4 : F2dITTER 


5 : COLLECTOR 


6 : BASE 


1 : ANODE 


2 
: CATHODE 


3 
: NC 


4 
: F2dITTER 


5 
: COLLECTOR 


6 
: NC 


I 


TLP331, TLP332 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 
Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~)9°C) 
lIT F/ °c 
-0.7 
mA/oC 


Q 
Peak 
Forward 
Current 
(lOOl1s pulse, 
100pps) 
IFF 
1 
A 
~ 
...:l 
Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
(TLP33l) 
- 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 
~ 
Emitter-Base 
Voltage 
(TLP33l) 
c 
VEBO 
7 
V 
0 
Hu 
Collector 
Current 
Ic 
50 
mA 
~ 
~ 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~25 DC) 
f1PC/oC 
-1.5 
mW/oC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 


, 


Tstg 
-55"'125 
°c 
Operating 
Temperature 
Range 
~ 
. 
Topr 
-55"'100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
PT/oC 
-2.5 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
5000 
Vrms 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
V9ltage 
VCC 
- 
5 
25 
V 


Forward 
Curren t 
IF 
- 
1.6 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
75 
°c 


TLP331, TLP332 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 
Reverse 
Current 
IR 
VR=5V 
10 
]..IA 
~ 
- 
- 


....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V (BR)CEO 
IC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


> 


Emitter-Collector 
V (BR)ECO 
IE=O.lmA 
7 
V 
Breakdown 
Voltage 
- 
- 


j 


Collector-Base 
Breakdown 
V(BR)CBO 
Ic=O.lmA 
80 
- 
- 
V 
Voltage 
(TLP33l) 


Emitter-Base 
Breakdown 
V 
IE=O.lmA 
7 
V 
Voltage 
(TLP33l) 
- 
- 
(BR)EBO 


po: 
VCE=24V 
10 
100 
nA 
0 
- 
Eo-< 
CoHec 
tor Dark 
Current 
ICEO 
u 
VCE=24V, 
Ta=85°C 
2 
SO 
~ 
- 
]..IA 


Eo-< 
~ 
Collector 
Dark 
Current 
Vc =24V, 
Ta=85°C 
(TLP33l) 
ICER 
RB~=lMl1 
- 
0.5 
10 
]..IA 


Collec tor Dark 
Current 
I 
VCB=lOV 
0.1 
nA 
(TLP33l) 
- 
- 
CBO 


DC Forward 
Current 
Gain 
hFE 
VCE=5V, 
I =0.5mA 
1000 
(TLP33l) 
- 
- 
- 
c 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
- 
12 
- 
pF 
to Emitter) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Curren t Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=O .5V 
100 
- 
- 
200 
% 
Rank 
BV 
- 
- 


Low 
Input 
CTR 
IC/IF(low) 
IF=0.5mA, 
V 
fE 
=1.5V 
SO 
- 
- 


% 
Ran 
BV 
100 
- 
- 


Base 
Photo-current 
(TLP33l) 
IpB 
IF=lmA, 
VCB=5V 
- 
5 
- 
]..I 
A 


Collector-Emitter 
IC-0.5mA 
IF-lmA 
- 
- 
0.4 


Saturation 
Voltage 
VCE(sat) 
IC=lmA 
IF=lmA 
- 
0.2 
- 
V 


Rank 
BV 
- 
- 
0.4 


I 


TLP331, TLP332 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=0.5V 
50 
- 
- 
% 


Rank 
BV 
100 
- 
- 


Low 
Input 
CTR 
IC/IF(low) 
IF=0.5mA, 
VCE=1.5V 
- 
50 
- 


% 
Rank 
BV 
- 
100 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
V =500V 


I 
5x101O 
1014 
- 
rl 
I 


AC, 
1 minute 
5000 
- 
- 
Isola tion 
Voltage 
BVS 
Vrms 


AC, 
1 second 
- 
0000 
- 


DC, 
1 minute 
- 
0000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=10V 
- 
8 
- 


Fall 
Time 
tf 
Ic=2mA 
- 
8 
- 
\.Is 


Turn-on 
Time 
ton 
RL=100rl 
- 
10 
- 


Turn-off 
Time 
toff 
- 
8 
- 


Turn-on 
Time 
tON 
RL =4. 7krl (Fig.1) 
- 
10 
- 


Storage 
Time 
tS 
RBE=OPEN 
- 
50 
- 
\.Is 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=1.6mA 
- 
300 
- 


Turn-on 
Time 
tON 
RL =4. 7krl 
(Fig .1) 
- 
12 
- 


Storage 
Time 
ts 
RBE=470krl 
(TLP331) 
- 
30 
- 
\.Is 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=1.6mA 
- 
100 
- 


IF 
r-l 
---.-J 
. 
L-- 
V CC 
ts 


4.5 V 


O.5V 


TLP331, TLP332 


i 
5000 
_ 
3000 


..••..... 


"- [', 


...••.•r-.. 


PULSE 
WIIYfH;;;; 100tts 


Ta=25"(; 
e:: 
~ 
1000 


!2 
500 
~!5 
300 


C,) 
~ 
~o 
u.. 


Oil 
en 
...:l 
~ 
10-3 
3 
10-2 
3 
10-1 


DUTY CYCLE 
RATIO 
DR 


....... 


1-0... 


fo-.. 


...• -- 


0.3 
0.5 
1 
3 
5 
10 


FORWARD CURRENT 
IF 
(mA) 


..••..... 


"" 


•.....•.. 
" 


..•.•.••~ 


1000 


500 
j 
300 


u.. 
100 
~ 


f-< 
50 
~ 
30 
<:<: 
::0 
C,) 


§l 
10 


~ 
5 


0 
3 
u.. 


Ta 
25"(; 


I 
1/ 
I 


I 
-, 
T 
I 
I 
I 
~ 


il 
I 


0.6 
0.8 
1.0 
1.2 
1.4 


FORWARD VOLTAGE 
VF 
(V) 


1000 
1 
PULSE 
WIIYfH";: 1Otts 


REPETITIVE 
FREQUENCY 
100Hz 
./ 


Ta=25"C 
7 


If 
I 
/I 
I 
~ 


I 


500 


e:: 
300 
~ 


f-< 
100 
is 
<:<: 
8 


0.4 
0.8 
1.2 
1.6 
2.0 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP331, TLP332 


'" 
~.- 
.•. 
". 
// 


"7 


Ta=2 
S"(; 


-- 
VCE=SV 


--- 
VCE=I.SV 


--- 
VCE=O.SV 
, 
, 
, 


8 
E-o 
ill 100 


0.3 
O.S 
I 
3 
S 
FORWARD CURRENT 
IF 
(mA) 


SO 


30 


10 


S 
1 
3 


()- 
~ 
[;j 
!S 
() 
..: 
O.S 
0 
E-ou 
0.3 
~ 
...:l 
...:l 
0 
() 


0.1 


O.OS 


0.03 


Ta=2S"C 
-- VCE=SV 
/ 
--- 
VCE=I.SV 
j ,. 
--- 
VCE=O.SV 


// 


I/) 


0.01 
0.1 


4.S 


4.0 


3.S 
1 3.0 


()- 
E-o 
2.S 
~..: 
!S 
2.0 
() 
..: 
0 
E-o 
I.S 
()~ 
...:l 
...:l 
0 
1.0 
() 


O.S 


Ta=2S'C 
I 
I 
I 
I 
I F= 1.0mA.- 


V 
/ 


J 
0.8 


/ 


'f 


0.6 


/ 
T 
O.S 


~ / 
0.4 


~ 


/' 


0.2 


I 
o 


0.1 
0.3 
O.S 
I 
3 
S 
10 
COLLECTOR-EMITTER 
VOLTAGE 
VCE 
(V) 


-- 
VCE=I.SV 


--- 
VCE=O.SV 
IF=2mA 


- 
IF 
2mA 
- 
ImA 
~~ 
.•... 


I I I 


::::-: ::::::: ::::::~ 
'::::::: 


"""" = 


O.SmA 
...• •••• "- 


."" 


•••••;; 
0.2mA 


"'--~:::::,. 


~ I==:-:b 


""' 
roO 
-< 
::t~ 
'0 
o:l 
() 
ro-1 
~l' 


TLP331, TLP332 


Ta=25·C 


I F= 1.6mA 


VCC=5V 


/ 
/' 


tOFF 


1/ ..... 


.......l.-' 


/ 
ts 
/ 
l/ 
Ifr-I- 
tON 


3 
5 
10 
30 
50 
LOAD 
RESISTANCE 
RL 
(kn) I 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TELECOMMUNICATION. 


SOLID 
STATE 
RELAY. 


PROGRAMMABLE 
CONTROLLERS. 


The TOSHIBA 
TLP371 
and TLP372 
consist 
of a gallium 


arsenide 
infrared 
emitting 
diode 
optically 
coupled 
to 


a darlington 
connected 
photo-transistor 
which 
has an 


integrated 
base-emitter 
resistor 
to optimize 
switching 


speed 
and elevated 
temperature 
characteristics 
in a six 


lead plastic 
DIP package. 


TLP372 
is no-base 
internal 
connection 
for high-EMI 


CLASSIFICATION 
COLLECTOR-EMITTER 
MARKING 
OF 
(*) 
VOLTAGE 
(Min.) 
CLASSIFICATION 


Standard 
300V 
Blank 


Rank V2 
200V 
Blank, 
V2 


Rank VI 
100V 
Blank, 
V2, VI 


(*) Ex. Standard 


Rank V2 


TLP371 


TLP371 (V2) 


1000% Min. 
(IF=lmA) 


SOOOVrms 
Min. 


File No. E67349 


Isolation 
Voltage 


UL Recognized 


. Note: Application 
type name 
for certification 


test, please 
use standard 
product 
type 


6 
5 
4 
b:dj 


1 
2 
3 


~ 


17'12±0'251~"" 
~ 


1.2 


0.5 


2.54 
~ 


on 
N 


JEDEC 


EI AJ 


TOSHIBA 


1~6 
1~6 
2\' 
52", 
5 


3 
4 
3 
4 


1 : ANODE 


2 : CATHODE 


3 
: 
NC 


4 : EMI TTE R 


5: 
COLLECTOR 


6; 
BASE 


1 : ANODE 


2 : CATHODE 


3 
: 
NC 


4: 
EMITTER 


5: 
COLLECTOR 


6 
: 
NC 


TLP371, TLP372 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39DC) 
1'J.IFI"C 
-0.7 
mA/"C 
0 
Peak 
Forward 
Current 
(lOOfls pulse. 
100pps) 
IFP 
1 
A 
~ 
,..1 


Reverse 
Vol tage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
C 


300 
Collector-Emitter 
Voltage 
Rank 
V2 
VCEO 
200 
V 


, 
Rank 
VI 
100 


300 


Collector-Base 
Voltage 
(TLP371) 
Rank 
V2 
VCBO 
200 
V 
p: 
0 
E-< 
Rank 
VI 
100 
u~ 
Emitter-Collector 
Voltage 
VECO 
0.3 
V 
E-< 
!§ 
(TLP371) 
Emitter-Base 
Voltage 
VEBO 
7 
V 


Collector 
Current 
IC 
150 
mA 


Power 
Dissipation 
Pc 
300 
mW 


Power 
Dissipation 
Derating 
(Ta~25 DC) 
IWc/ DC 
-3.0 
mWrC 


Junction 
Temperature 
Tj 
125 
DC 


Storage 
Temperature 
Range 
Tstg 
-55'\,125 
DC 


Operating 
Temperature 
Range 
Topr 
-55'\,100 
DC 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
DC 


Tqtal 
Package 
Power 
Dissipation 
PT 
350 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
/,;pT/oC 
-3.5 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. 
, 
RH~60%) 
BVS 
5000 
Vrms 
I 


TLP371, TLP372 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
0~ 
Reverse 
Current 
IR 
VR=SV 
- 
- 
10 
fJA 
....:l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
300 
- 
- 


Breakdown 
Voltage 
V(BR)CEO 
IC=O.lmA 
Rank 
V2 
200 
- 
- 
V 


Rank 
VI 
100 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
0.3 
V 
Breakdown 
Voltage 
- 
- 


Collector-Base 
IC=O .1mA 
300 
- 
- 
Breakdown 
Voltage 
(TLP371) 
V(BR)CBO 
Rank 
V2 
200 
- 
- 
V 


Rank 
VI 
100 
- 
- 


Emi tter-Base 
V(BR)EBO 
IE=O.lmA 
7 
V 
p:: 
Breakdown 
Voltage 
(TLP371) 
- 
- 
0 
<-< 
VCE=LUUV 
V 
~ 
Collector 
Dark 
Curren t 
ICEO 
VCE=lSOV 
(V2 Rank) 
10 
200 
nA 
~ 
Vr.F=80V 
(VI Rank) 
- 
0 
VCE~200V 
VCE=lSOV 
(V2 Rank) 
- 
- 
20 
fJA 
VCE= 
80V 
(VI Rank) 
Ta=8SoC 


VCE-200V 
(V2 Rank) 
VCE=lSOV 
Collec tor Dark 
Current 
ICER 
VCE= 
80V 
(VI Rank) 
- 
0.5 
10 
IlA 
(TLP371) 
Ta=8SoC, 
RBE=lOMrl 
VCE=200V 
Collec tor Dark 
Current 
ICBO 
VCE=lSOV 
(V2 Rank) 
- 
0.1 
- 
nA 
(TLP371) 
VCE= 
80V 
(VI Rank) 


DC Forward 
Current 
Gain 
hFE 
VCE=SV, 
IC=lOmA 
- 
7000 
- 
- 
(TLP371) 


Capaci tance 
(CoHee 
tor 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emi tter) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=lV 
1000 
4000 
- 
% 


Saturated 
CTR 
IC/IF(sa 
)IF=lOmA, 
VCE=lV 
500 
- 
- 
% 


Base 
Photo-Current 
(TLP371) 
IPB 
IF=lmA, 
VCB=lV 
- 
6 
- 
IlA 


Collector-Emitter 
IC-lOmA, 
IF=lmA 
- 
- 
1.0 


Saturation 
Voltage 
VCE (sat) 
IC=lOOmA, 
IF=lOmA 
0.3 
1.2 
V 
- 


TLP371, TLP372 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input 
to Output) 
Cs 
VS-O, 
f-lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS-500V 
5x1010 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 


Isolation 
Voltage 
10000 
V rms 
BVS 
AC, 
1 second 
- 
- 


DC, 
1 minute 
- 
10000 
- 
VDC 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
40 
- 


Fall 
Time 
tf 
VCC=lOV 
- 
15 
- 
\.Is 


Turn-on 
Time 
ton 
IC=lOmA 
- 
50 
- 


Turn-off 
Time 
toif 
RL=lOOn 
- 
15 
- 


Turn-on 
Time 
tON 
RL=180n 
(Fig.I) 
- 
3 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
45 
- 
\.Is 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=16mA 
- 
90 
- 


Turn-on 
Time 
tON 
RL=180n 
(Fig.l) 
- 
5 
- 


Storage 
Time 
ts 
RBE=lOMn 
(TLP371) 
- 
40 
- 
\.Is 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=16mA 
- 
80 
- I 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
- 
200 
V 


Forwa rd Curren t 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
- 
50 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


IF~ 
t s 
vcc 


9V 


IV 


TLP371, TLP372 


..•...•. 


"-. i' ...•.• 


5000 


3000 


... 
1;i 
1000 


<:<:!5~ 
500 


UEj 
300 
§~ 


~ '" 
100 
<:<:'" 
0•..• 
'" 
50 
t.:l 
30 
, 
•, 
" 


-- 
PULSE 
WIDTH;:;;;IOO.us 
- 
Ta=25"(; 


..•. 


10-3 
3 
10-2 
3 
10-1 
DUTY CYCLE 
RATIO 
DR 


.•.... 


.•.... 
- 
... - 


0.3 
0.5 
I 
3 
5 
10 
30 
50 
FORWARD CURRENT IF 
(mA) 


100 


~ 
50 
1 
30 


.e- 
10 
~ 
5 
gj 
3 
<:<:~u 


@ 
g 
0.5 


<:<: 
0.3 
0 
'" 


~ 
1000 
1 500 


'" 
300 
.e- 


..•...•. 


..•... 


•.••.... 


..•.••. 


"-. 


Ta 
25"(; 


T T T ¥T 
TTTTl 
7i 


1 


I1 
0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD VOLTAGE VF 
(V) 


/" 
/ 


I 
PULSE 
WlDTH::S;IO,us 


REPETITIVE 
FREQUENCY 
100Hz 


Ta=25'C 


1.0 
1.4 
1.8 
2.2 
2.6 
3.0 
PULSE 
FORWARD VOLTAGE VFP 
(V) 


TLP371, TLP372 


Ie 
- 
IF 


300 


I 
I 
11 
1 
111 
l- 
I ,;\Z:'- __ 
...... 
! 100 
'<c;-;.... 
\ 
•.•••..- 


C.>~ 
50 
~ 
~ 


30 


:> 
C.> 
I) 
or: 
~ 
10 
C.> 
t.l 
...:l 
c5 
5 
u 
3 


Ta=25"(; 


1 


30 
50 
0.2 
0.5 
1 
3 
5 
10 
FORWARD CURRENT IF 
(mA) 


Ie/IF-IF 


10/ 
4/ ~ r--- 
Ta=25"(; 


I I 
_2 ••••• 


II II 
-- 
"" 


_1_ 
- 
/ 


I 
IF-0.5mA 


J 
V 
1 
1 
I 
ILt 
1 
I 
I 


1 
120 


~ 


~ 
80 
:>u 


or: 
60 
o 
f-<u 
~ 
40 
...:l 
8 


0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
COLLECTOR-EMITTER 
VOLTAGE VCE (V) 


Ta 
25"(; 


VCC 
10V 


~)~.....-r::; 


lH"'\ 
~ 
\011 
",\. 
./ 
lH 


\0££ 


I 
...••.. 
tONe 
IF-1.6mA) 


r-- 
tONe IF=16mA) 


J...J 
I 
1 1 


,..., 
'" 
::t 
100 


100 
300 500 
1k 
3k 
5k 
1(1< 
LOAD RESISTANCE 
RL 
(.0.) 


Ta=25"(; 


v 
~e""J 
.....f'... 
,....<! l-' 


...• 


.~ 
....•.•••.•. 


o 
5000 
~ 
3000 


1 
3 
5 
10 
30 
50 
FORWARD CURRENT IF 
(mA) 


I 


TLP371, TLP372 


<- 
::t 
'-' 
@ 
() 
...• 


!;; 
10° 
[;l 
p:: 
8 


~ 


p:: 
0 
E-< 
() 
<.:l~~ 
0 
() 
10-1 


Ta 
25"(; 


I 
J...-t. - 
O~~/ 


~'JY' 


.•••1.-' 


-- 
~c;. -- 
"-"',/ 
~ 
'0 
~'I>~;Y 
,,--";\> 
V 


10 
:l) 
50 
100 
300 
SOO 
COLLECTOR-EMITTER 
VOLTAGE 
VCE 
(V) 


120 


100 
1 


() 
80 
...• 


E-< 
~ 
60 
!§ 
() 


p:: 
40 
0t; 
<.:l~ 
20 
~ 
0 
() 


0 


VCE=l V 
IF=l OmA 
-- 
..-..- 


". 


1 
-- 
ro-•.....- 


101 


<- 
::t'-' 
0 
<.:l 
10° 
() 
...• 


E-< 
Z 
<.:l 
p:: 
p:: 
::> 
() 
~ 
10-1 
~ 


p:: 
0 
E-< 
() 
<.:l~~ 
10-2 
0 
() 


I 


" " 
r/ 


~ 'l = 
-, 
7 7 
/V 
- 


~ 


fi"-"''/%%'" 
f-- 
f- 
7 
""v~//'/ 


- 


7 


,I 
/ 
/ 


= 
== 


1.4 


1.2 


.5:! 


E-< 
1.0 
Z 
<.:l 
p:: 
!§ 
() 
0.8 
p::0 
E-< 
() 
<.:l 
0.6 
~~ 
0 
() 
0.4 


0.2 


VCE=lV 


-r 
IF= 10mA 
- 


T 


.....-:: ~ •.... 
r--.. 


~ tP 
....• ...•.••.. 
1r-... 


TLP504A, TLP504A-2 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


SOLID 
STATE 
RELAY 


a photo-transistor 
optically 
coupled 
to a 


gallium 
arsenide 
infrared 
emitting 
diode. 


The TLP504A 
offers 
two isolated 
channels 
in 


a eight 
lead plastic 
DIP package, 
while 


the TLP504A-2 
provides 
four isolated 
channels 


in a sixteen 
plastic 
DIP package. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


100% Min. 


2500Vrms 
Min. 


File No. E67349 


Isolation 
Voltage 


UL Recognized 


PIN 
CONFIGURATIONS 
(TOP VIEW) 


TLP504A 
TLP504A-2 


'~" 


1 
16 


2 
7 
2 
15 


3 
6 
3 
14 


4 
5 
4 
13 


5 
12 


1,4 
ANODE 
6 
11 
2,3 
CATHODE 
5,8 
EMITTER 
7 
10 


6,7 
COLLECTOR 
8 
9 


1,4,5,8 
2,3,6,7 
9,12,13,16 
10,11,14,15 


1.2 
0.5 


2.54±0.25 


JEDEC 


EIAJ 


TOSHIBA 


TLP504A-2 
C::::JB 
1 
8 


lr~ 
+0.1 
25-0.05 
I 7.85-8.80 
I 


ANODE 
CATHODE 
EMITTER 
COLLECTOR 


0.5 


2.54±0.25 


JEDEC 


EIAJ 


TOSHIBA 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 
TLP504A 
TLP504A-2 


Forward 
Current 
IF 
60 
50 
mA 


Forward 
Current 
Derating 
4IF/oC 
-0.7 
(Ta ~39°C) 
-0.5 
(Ta~25°C) 
mA;oC 


Pulse 
Forward 
Current 
IFP 
1 
(lOO,as pulse, 
100pps) 
A 
0 
Power 
Dissipation 
PD 
100 
70 
mW 
~ 
H 
Power 
Dissipation 
Derating 
LlPD;oC 
-1.0 
-0.7 
mW;oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


Collector 
Current 
IC 
50 
mA 


P'i0 
Collector 
Power 
Dissipation 
Eo-< 
Pc 
150 
100 
mW 
u 
(1 Circuit) 
~ 
Eo-<~0 
Collector 
Power 
Dissipation 
Derating 
(1 Circuit 
Ta~25°C) 
LlPC;oC 
-1.5 
-1.0 
mW;oC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -150 
°c 


Operating 
Temperature 
Range 
Topr 
-55 -100 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec.) 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
150 
mW 


Total 
Package 
Power 
Dissipation 
LlPT/oc 
-2.5 
-1.5 
mW;oC 
Derating 
(Ta ~25°C) 


Isolation 
Voltage 
BVS 
2500 
(AC, 1 min. , 
RH;;;;;60%) 
Vrms 


TLP504A, TLP504A-2 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
p.A 
,...:i 


Capacitance 
CT 
V=O, 
f=lMHz 
I 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


p:: 
Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
V 
0 
Breakdown 
Voltage 
- 
- 
H 
U~ 
H 
VCE=24V 
- 
10 
100 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
p 
VCE=24V, 
Ta=85°C 
- 
2 
50 
p.A 


Capacitance 
Collector 
CCE 
V=O, 
f=lMHz 
10 
pF 
- 
- 
to Emitter 


CHARACTt:RISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IC/IF 
IF=5mA, 
VCE=5V 
50 
- 
600 
Current 
Transfer 
Ratio 
% 
Rank 
GB 
100 
- 
600 


Saturated 
CTR 
C/IF(sat) 
IF=lmA, 
VCE=0.4V 
- 
60 
- 
% 
Rank 
GB 
30 
- 
- 


IC=2.4mA, 
IF=8mA 
- 
- 
0.4 
Collector-Emitter 


Saturation 
Voltage 
VCE(sat) 
IC=0.2mA, 
IF=lmA 
- 
0.2 
- 
V 


Rank 
GB 
- 
- 
0.4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lI1Hz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


I 


TLP504A, TLP504A-2 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
2 
- 


Fall 
Time 
tf 
VCC=lOV, 
IC=2mA 
- 
3 
- 
RL=loon 
p.s 
Turn-on 
Time 
ton 
- 
3 
- 


Turn-off 
Time 
toff 
- 
3 
- 


Turn-on 
Time 
tON 
RL=1.9kn 
(Fig.l) 
- 
2 
- 


Storage 
Time 
ts 
VCC=5V, 
IF=16mA 
- 
15 
- 
p.s 


Turn-off 
Time 
tOFF 
- 
25 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
DC 


IF~ 


VC:Jr~8 
4.5V 
. 
G.5V 


tON 
tOFF 


TLP504A, TLP504A-2 


0 


TLP504A 


i" 


TLP504A-2 


.......• 
I'-... 


.......• 
"- 
.......•"r-...: 


o 
2'0 
40 
60 
AMBIENT 
TEMPERATURE 


5000 


3000 
PULSE 
WIDTH~100fi6 


Ta=25"C 


3 
10-2 
3 
10-1 
3 
100 


DUTY 
CYCLE 
RATIO 
DR 


- - -- 


0.3 
1 
3 


FORWARD 
CURRENT 


10 
IF 
(mA) 


TLP504A 


I 
....... 


TL 
5 4 -2 
J',. 


.......• 
"- 
r--. 


I .••••••• 
t--- 


.......• 


o 
20 
40 
60 
AMBIENT 
TEMPERATURE 
IUD 


COC) I 


Ta 
25·C 


J 


/ 


I 
/ 


0.6 
0.8 
1.0 


FORWARD 
VOLTAGE 
1.2 
1.4 


VF 
(V) 


PULSE 
WIDTH~10fi6 
REPETITIVE 
FRE~UENCY 
17 
, 


=100 
Hz 
7 
r I 
Ta= 25"C 
/ 
l 


II 
II 


;J 
1000 
~ 
500 
it 
300 


H 


0.4 
0.8 
1.2 
1.6 


PULSE 
FORWARD 
VOLTAGE 
2.0 


VFP 
(V) 


T 
~;;{~ 
-- 


'7 


I 


1// 


/ /V 


7 
-, 
~ 


20 
40 
60 
80 
100 
AMBIENT 
TEMPERATURE 
Ta 
(~) 


Ta 
25'C 


VCE 
5V 


--- 
VCE=U4V 
/ 
~-- .- 


'l' ~~ 


"" 
""J 
",'Y 
",'Y 
cl 
ell 
1= 
f= 
l- 


I 


TTfTTT 


U05 


UQ3 
U3 
1 
3 
10 
30 
FORWARD 
CURRENT 
IF 
(rnA) 


80 
~ 
«: 
~ 


0 
60 


H 
,.. 
Z 
~ 
40 
0::p 
0 


0:: 
0,.. 
0 
i>1 
H 
H 
0 
0 


10 
(V) 


",a". ~ 
~ 


Ta=25'C 
// 
1/ ---- / 
~ 
// ..- 
---- 
~/ 
---- 
< 
r/ 
,- 
~ ---- 
I 


1/ 
5 
- 
1/ c..-- 
T 
(TJ 
IF=2mA 


7..7/ 
I 
10 
00 
U2 
U4 
U6 
U8 
1.0 


COLLECTOR-EMITTER 
VOLTAGE 


1.2 
1.4 


VCE 
(V) 


1 
3 
10 
30 
FORWARD 
CURRENT 
IF 
(mA) 


TLP504A, TLP504A-2 


IF=5rnA 


Ie=lrnA 
./ 
V 
- 
_l- i-- 


I-- 


o -20 
0 
20 
4,0 
60 


AMBIENT 
TEMPERATURE 
80 


Ta 
('C) 


Ta 
25"(; 


IF 
16rnA 


Vee 
5V 


tOFF ./ V 


V 
~ 


./ 


/"" 
1..--' 
- 


tON 


25 
VeE 
5V 


~ 


10 
t----~ 
5 


- 
1 


- 
~-0.5rnA 
"-' 
-- 
t-.- 
•....... 


........• 


0.1 
-20 
0 
20 
4,0 
60 


AMBIENT 
TEMPERATURE 
80 
Ta 
('C) I 


TLP521-1, TLP521-2, 
TLP521-4 


PROGRAMMABLE 
CONTROLLERS 
AC/DC-IN~UT 
MODULE 
SOLID STATE 
RELAY 


The TOSHIBA 
TLP521-l, 
-2 and -4 consist 
of a 
photo-transistor 
optically 
cou1ed 
to a gallium 
arsenide 
infrared 
emitting 
diode. 
The TLP521-2 
offers 
two isolated 
channels 
in 
an eight 
lead 
plastic 
DIP 
package, 
while 
the 
TLP521-4 
provides 
four isolated 
channels 
in a 
sixteen 
plastic 
DIP 
package. 


Collector-Emitter 
Voltage: 
55V Min. 


Current 
Transfer 
Ratio 
50% Min. 
Rank 
GB: 
100% Min. 


Isolation 
Voltage 


• UL Recognized 


TLP521-1 
TLP521-2 
TLP521-4 
'~. 
'~" 


16 


2 
3 
2 
1 
2 
15 


3 
6 
3 
14 
1 : ANODE 
- 


2 : CATHODE 
4 
- 
5 
4 
13 


3 
EMITTER 
1 •3 : ANODE 
5 
12 


4 : COLLECTOR 
2,4 
CATHODE 
6 
11 
5,1 
EMITTER 
1 
10 
6,8 : COLLECTOR 
8 
9 


1,3 ,5,1 
ANODE 


2,4•6,8 
CATHODE 


9,11,13,15 
EMITTER 


10,12,14,16 
COLLECTOR 


CURRENT TRANS- 


CLASSI- 
FER 
RATIO 
(%) 


TYPE 
FICATION 
(IC/IF) 


*1 
IF-SmA, 
VCE-5V 
Ta-25'C 
MIN. 
MAlL 
A 
50 
600 
Rank 
Y 
50 
150 


TLP521-1 
Rank 
GR 
100 
300 
Rank BL 
200 
600 
Rank 
GD 
100 
600 
Rank 
YG 
50 
300 
TLP521-2 
A 
50 
600 
TLP521-4 
Rank 
GB 
100 
600 


*1: 
Ex. 
Rank 
GB 
: 
TLP521-l(GB) 


Note: 
Application 
type 
name for 
certification 
test, 
please 
use 
standard 
product 
type 
name, 
t.e. 


TLP521-l(GB) 
TLP521-1 
TLP521-2(GB) 
TLP521-2 


4.58±0.25 


~ 


r--c--t~ 
• 
~ 
<q 


o 
'" 


1.2 
.' 
~ 


0.5 
'" 


2.54±0.2: 


JEDEC 


EIAJ 


TOSHIBA 


1 
4 


I_ 
9.66±0.25 


I 7.62±0.25\ 


~J~~ 
I 7.85~ 8.80.1 


JEDEC 


EIAJ 


TOSHIBA 


16 
9 
I::::::::I~ 
1 
8 


19.82±0.25 


JEDEC 


EIAJ 


TOSHIBA 


~LP523, TLP523-2, TLP523-4 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 
TLP52l-l 
TLP521-2,4 


Forward 
Current 
IF 
70 
50 
mA 


Forward 
Current 
Derating 
/:,IFI"C 
-0.7 
(Ta ~39·C) 
-0.5 
(Ta ~25·C) 
mArC 


CI 
Pulse 
Forward 
Current 
IFP 
1 
(100\1 pulse, 
100pps) 
A 
~ 
H 
Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
·C 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


Collector 
Current 
IC 


, 


50 
mA 
J:>:: 
0 
Collector 
Power 
Dissipation 
H 
150 
100 
mW 
u 
Pc 
~ 
(1 Circuit) 
H~ 
CI 
Collector 
Power 
Dissipation 
/:'PC/oC 
-1.5 
-1.0 
mW/oC 
Derating 
(1 Circuit 
Ta ~25·C) 


Junction 
Temperature 
Tj 
, 
125 
·C 


Storage 
Temperature 
Range 
Tstg 
-55"-125 
°c 


Operating 
Temperature 
Range 
Topr 
-55"-100 
·C 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec.) 
·C 


Total 
Package 
Power 
Dissipation 
PT 
250 
150 
mW 


Total 
Package 
Power 
Dissipation 
/:'PT/oC 
-2.5 
-1.5 
mW/'C 
Derating 
(Ta ~25·C) 


Isolation 
Voltage 
BVS 
2500 
(AC, 1 min. , 
RH ~60%) 
Vrms 
I 


TLP521-1, TLP521-2, TLP521-4 


CHARACTERISTIC 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


Cl 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IJA 
w 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collecter 
V(BR)ECO 
IE=O.lmA 
~ 
Breakdown 
Voltage 
7 
- 
- 
V 


0 
Eo-<u 
VCE=24V 
- 
10 
100 
nA 
w 
Eo-< 
Collector 
Dark 
Current 
ICEO 
w 
Cl 
VCE=24V, 
TA=85°C 
- 
2 
50 
IJA 


Capacitance 
(Collector 
CCE 
- 
10 
- 
pF 
to Emitter) 
V=O, 
f=lMHz 


CHARACTERISTICS 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IC/IF 
50 
- 
600 
Current 
Transfer 
Ratio 
IF=5mA, 
VCE=5V 
% 


Rank 
GB 
100 
- 
600 


IC/IF 
- 
60 
- 
Saturated 
CTR 
(sat) 
IF=lmA, 
VCE=0.4V 
% 


Rank 
GB 
30 
- 
- 


Collector-Emitter 
VCE(sat) 
IC=2.4mA, 
IF=8mA 
- 
- 
0.4 
V 
Staturation 
Voltage 


CHARACTERISTICS 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V, 
R.H. ~60% 
- 
1011 
- 
(l 


Isolation 
Voltage 
BVS 
AC, 
1 minute 
2500 
- 
- 
Vrms 


TLP521-1, TLP521-2, TLP521-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
2 
- 


Fall 
tf 
VCC=lOV 
3 
Time 
- 
- 
IC=2mA 
IlS 


Turn-on 
Time 
ton 
RL=lOQll 
- 
3 
- 


Turn-off 
Time 
toff 
- 
3 
- 


Turn-on 
Time 
tON 
RL =1. 9kll(Fig. 1) 
- 
2 
- 


Strage 
Time 
ts 
- 
15 
- 
lls 


tOFF 
VCC=5V, 
IF=16mA 
Turn-off 
Time 
- 
25 
- 


CHARACTERISITC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
TOPR 
-25 
- 
85 
°c 


~ 
v)fft 
e 


4.5V 
CE 
O.5V 


tON 
tOFF 
I 


TLP521-1, TLP521-2, TLP521-4 


TLP521-1 
I 
"- 
I 
"'- 


TLP521-2, 
-4 
........ 
" 
........ 
" 
I"--. 


........ 


120 
•...z 
~ 
100 


p 
0 


A~ 
80 
~ ~ 
~~ 
60 
~~ 
"iH 
40 
P< 
~ 
0H 
20 
H« 


PULSE WIDTH~100Ps 


Ta=25°C 


~ 


....••.• 


1"-. 


~ 


- 
t-- 
- 
t-- 


- 
I- 


- '- 


1000 


500 
300 


•..... 
- 
-t- 


TLP521 
1 


I 
I 
I 
I 
" 
TLP521-2,-4 
r-.. 


........ 
""'- 


.•.•.. " 
........ 
..•.. 
......: 


Ta 
25°C 


I 


/ 


I/ 


100 


<' 
30 


13 


I'< 
10 
H 
•... 
5 
z 
3 
"i~ 
p 
0 
1 
A 
~ 
0.5 


~ 
0.3 
0 
I'< 


~ 
1000 
500 


~ 
300 
H 


PULSE WIDTH';; lOPS 
REPETITIVE FRE~UENCY 


100Hz 
./ 


Ta= 25°C 
/ 


J 


TLP521-1, TLP521-2, TLP521-4 


101 


-:;: 


". 
0 
10-D 


Oil0 
H 
,... 
Z 
~ 
10-1 
::0 
0 
~ 
~ 
10-2 
0:: 
0,... 
0 
Oil 
H 
H 
0 
10-3 
0 


10-4 


100 


50 


30 


i 
10 


0 
5 
H 
,... 
3 
z 
~ 
gj 
0 
1 


0::0,... 
0.5 
0 
Oil 
H 
0.3 
H 
00 


0.1 


0.05 


I 
I 
A 
I 
I 


I 
I 
V 
V/ 
I 
I 
I 
/1/",( 
I 


4'\>"A<}9f,:> 


,;,0/I/Y 
I 
1 
A' ...(/ 
I 
I 


'/ 
/ // 


, 
~ 


I 
I 
I 
I 
I 
I 


Ta~25"C 
-- 
VCE~5V 
--- 
VCE=0.4V 
/ 
.•.•. 


/ 'l: 


.'" 


'?" 're"9 


~:,~<i;, f'V'<l/ 


0~ 0/ 


/ 


80 
i 


0 
60 
H 
,... 
~g; 
40 
::0 
0 


0:: 
0,... 
0 
20 
"lH 
H 
00 


-:;: 
25 
S 


0 
20 
H 
,... 
Z 
Oil 
15 
~ 
::0 
0 


0:: 
10 
0,... 
0 
Oil 
H 
5 
H 
00 


Ta=25"C 


\ 
\ 0 


~ 
~20 


i~ /" 
'.,.2-5 


~ ~ 


.•... 


PC(MAX .l 
10 
.•... 


~ ..- 
-r- 
IF=5mA 


I 


50 
......... 
1/ 
L.,.... 


Ta=25"C 
•••...... ./ 
40/ 
30 


", 
•••...... •••...... 
........A'" 
(/ 
/ 
20 
./' 
./ 
'/ 


"' 
•••...... 
...J- 
{/ 
........ 
10 


I 
./" 


........ 
I 
'I/' 


5 
I 
1/ - 
I 


J 'I 


IF=2mA 


~ '/ 
I 
I 


Ta~25"C 


VCE=5V 


VCE=0.4V 


1 
3 
10 
30 


FORWARD CURRENT 
IF 
(mAl 


z 
020 
0H•.. 
~ 
016 
::>~ 
•.• :> 
«~ 
CI) ~ 
Ol2 
~ "., 
•.. 
'" 
•.. f;1 
H 
008 
! 


0 
:> 


0 
004 
•.. "1 
[;3 
C!>« 
..:I •.. 
..:I 
..:I 


0 
0 
0 
0 :> 


1000 


500 


300 


'; 
::t 
100 
~ 


~ 
50 
H•.. 
30 
C!> 
Z 
H~ 
0•.. 
10 
H 
~ 
5 


3 


IF=5mA 


IC=lmA 


l,...-o' 
.••. 


.••...- 
--- 
- 


Te. 
25'C 


Ir16mA 


VCC=5V 


tOFF./ ,/ 


te..... 


./ 


.•.....•I---' 
-""- 


tON 


25 
VCE 5V 


r- 


10 
-- 


I"- 
5 


I-- 
1 


I-- 
IF 
0.5mA 
r-- 
I-- - 


•.......• - 
•...• 


TLP523, TLP523-2, 
TLP523-4 


PROGRAMMABLE 
CONTROLLERS. 


DC-OUTPUT 
MODULE. 


SOLID STATE 
RELAY. 


The TOSHIBA 
TLP523, 
-2, and -4 consist 
of a gallium 
arsenide 
infrared 
emitting 
diode 
coupled 
with 
a 


silicon, 
darlington 
connected, 
phototransistor 
whic 
has 
an integral 
base-emitter 
resistor 
to optimize 
switching 
speed 
and 
elevated 
temperature 
characteristics. 
The TLP523-2 
offers 
two isolated 
channels 
in a 
eight 
lead plastic 
DIP 
package, 
while 
the TLP523-4 
provide 
four 
isolated 
channels 
per package. 


2500Vrms 
Min. 


55V Min. 


lO~A Max. 
(Ta=85°C) 


BVCEO 


Leakage 
Current 


TLP523-4 


1 
16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 


8 
9 


1~4 


2~3 
1~8 
2 
7 


3 
6 
~ 
4 
5 
1; ANODE 
2; CATHODE 
3; EMITTER 
4 ; COLLECTOR 
1,3; 
ANODE 
2,4; 
CATHODE 
5,7; 
EMITTER 
6,8; 
COLLECTOR 


I, 
3, 5, 7; ANODE; 
2,4,6,8; 
CATHODE 
9 • 11 ,13 , 15 ; EMITTER 
10 ,12 , 14 ,16 ; COLLECTOR 


4 
3ar 
1 
2 
4.58±Cl25 


JEDEC 


EIAJ 


TOSHIBA 


TLP523-2 


8 
5 
Dd3 
1 
4 


9.66 ±Cl2 5 


1.2 
Cl5 


2.54±Cl25 


JEDEC 


EIAJ 


TOSHIBA 


TLP523-4 


JEDEC 


EIAJ 


TOSHIBA 


TLP523, TLP523-2, TLP523-4 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 
TLP523 
TLP~~tt 
TLP52 
4 
Forward 
Current 
IF 
60 
50 
mA 


0 
Forward 
Current 
Derating 
dIF;oC 
0.7 
(Ta~ 39°C) 
-0.5 
(Ta ~25°C) 
mA;oC 


~ 
H 
Pulse 
Forward 
Current 
IFF 
1 (lOOJls pulse.. 100 pps) 
A 


Reverse 
Voltage 
VR 
5 
V 


Collector-Emitter 
Voltage 
VCEO 
I 
55 
V 


Emitter-Collector 
Voltage 
VECO 
, 
0.3 
V 
P::0 
Collector 
Current 
IC 
150 
mA 
E-<u 
Collector 
Power 
Dissipation 
~ 
Pc 
150 
100 
mW 
E-<~ 
(1 Circuit) 
0 
Collector 
Power 
Dissipation 
dPC/oC 
-1. 5 
-1.0 
mW/oC 


Derating 
(1 Circuit(Ta~25°C)) 


Operating 
Temperature 
Range 
Topr 
-55 - 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 - 
150 
°c 


Total 
Power 
Dissipation 
PT 
250 
150 
mW 


Total 
Power 
Dissipation 
dPT;oC 
-2.5 
-1.5 
mW/oC 
Derating 
(Ta~ 25°C) 


Isolation 
Voltage 
BVS 
2500 
(AC, 1 min. , 
RH ~60%) 
Vrms 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Operating 
Temperature 
Range 
Topr 
-25 
- 
85 
°c 


Please 
be careful 
of the followings. 
1. 
Soldering 
temperature: 
260°C MAX. 
Soldering 
time: 
10 sec MAX. 
(Soldering 
portion 
of lead: 
up to 2rnrnfrom 
the body 
of the device) 
2. 
Avoid 
using 
the Solvents 
except 
for the follows, 
when washing 
off flux and wiping 


off stain 
on the device. 
Washing 
time: 
30 sec MAX. 
Solvents 
temperature: 
45°C MAX. 
o Freon 
TE or TF 
0 Dai-Fron 
Solvents 
S3 or S3-E 


TLP523, TLP523-2, TLP523-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


0 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
/LA 
w 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=lmA 
55 
V 
Breakdown 
Voltage 
- 
- 
~ 
p:: 
VCE=24V 
0 
- 
10 
200 
nA 
H 
Collector 
Dark 
Current 
ICEO 
u 
w 
VCE=24V, 
Ta=85°C 
- 
0.5 
10 
/LA 
H 
W 
Capacitance 
Collector 
0 
CCE 
V=O, 
f=lMHz 
10 
pF 
to Emitter 
- 
- 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=lV 
500 
2000 
- 
% 


0 
Collector-Emitter 
VCE(sat) 
IC=50mA, 
IF=lOmA 
- 
1 
V 
w 
Saturation 
Voltage 
- 
....:I 
Po< 
Capacitance 
Input 
:=> 
Cs 
VS=O, 
f=IMHz 
- 
0.8 
- 
pF 
0u 
to Output 


Isolation 
Resistance 
RS 
VS=500V 
- 
5xlolC 
1014 
n 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Turn-on 
Time 
tON 
VCC=lOV, 
RL=180n 
- 
3 
- 
/LS 


Turn-off 
Time 
tOFF 
IF=16mA 
- 
80 
- 
/LS I 


TLP523, TLP523-2, TLP523-4 


" 
••..•... " 
TLP523 


1"-.. 
r--... 


TLP523-2, 
-4 
I"--.." 
I 
r-....: 
I 


a 
20 
40 
60 
AMBIENT 
TEMPERATURE 
80 
100 


Ta 
("C) 


! 


p.. 


1"0 
•... 


Eo<••f;l~ 
::>0 


~ 
~ 
0 
1"0 
"' 
0) 
..:l 
~ 
10 
3 
3 
1()2 
3 
10-1 
3 


DUTY 
CYCLE 
RATIO 
DR 


I'--... - 
- 


I 
I 


T LP523 


I 
I 
" 
TLP523-2, 
-4 
I'.. 


•.....• 
""- 


r---. 


...•. 


l"- 
I'.. 
••..•... 


100 


("C) 


a 
20 
40 
60 


AMBIENT 
TEMPERATURE 


Ta 
25'C 


I 


/ 


I/ 


100 
~ 
50 
..; 
30 
~ 


1"0 
10 
.... 


Eo< 
5 
•• 
~ 


3 


::> 
0 
1 
A 
~ 
0.5 


~ 
0.3 
0 
1"0 


0.6 
0.8 
1.0 


FORWARD 
VOLTAGE 
1.2 
L4 


VF 
(V) 


.,- 
/ 


I 


PULSE 
WIDTH';;;:10t's 


REPETITIVE 
FREQUENCY 


II 
100Hz 


II 
Ta=25'C 


:;:1000 
8 
~ 
500 


~ 
300 


•... 


0.8 
1.2 
1.6 


PULSE 
FORWARD 
VOLTAGE 


2.0 
2.4 


VFP 
(V) 


TLP523, TLP523-2, ILP523-4 


VCE=l V 


Ta=25"C 


- 
_I 


1.1 
/ 
- 
i: 


~ 
- 
~~ 
- 
~j 
§i 


J 


I 


~ 
..: 
100 
~ 


10 


IF 
(mA) 


TEST 
CONDITION 
A : IC=l 
OOmA, 
IF=10mA 


B : IC=50mA, 
IF=10mA 


C : IC=10mA, 
IF=lmA 


D: 
IC=lmA. 
IF=0.5mA 


-- 
TEST 
CONDITION 
A - 
-- 
I 
-. 
---- -- 
B 
-.-- 
C 
I"- 
- 
I"- 


D 
=- 


i>l 
~ 
1.4, 
... 
Ho> 
1.2 
:z;o 
H 
•.• 
1.0 


iiJo... 
dJ 
0.8 


""i>l... 
•.• 
0.6 


ij 
~ 
0.4 
...o 
i>l::l 
0.2 
oo 


o 
-40 
-20 
0 
20 
40 
60 
80 


AMBIENT TEMPERATURE 
Ta 
("C) 


VCE=1.2V 


Ta 
25"C 


t=tFi:.r 


~~ 
~ t' 
•• 


I- 
§i"Y 


"I 


I 


'< 
100 
~ 


10 
IF 
(mA) 


TEST 
CONDITION 
A: 
IF=lOmA. 
VCE=1.2V 


B: 
IF=lOmA. 
V"CE=l.OV 
C : IF=2mA. 
VCE=1.2V 


D: 
IF=2mA. 
VCE=l.OV 


E: 
IF=lmA. 
VCE=1.2V 


F: 
IF=lmA. 
VCE=1.0V 


- 


TEST 
CONDITION 


~ -- 


A'1-..... 


....•.•r-.... 


B 
-- 
~c -- -- - - 
..•• 


" 
~;- 


C 
., 
D - ::::-:: ':::-: 


" 
E 
- 
F 


~« 
~ 
140 


o 
H 


-20 
0 
20 
40 
60 
80 


AMBIENT TEMPERATURE 
Ta 
("C) 


TLP525G, TLP525G-2, TLPG525G-4 


500 
" 
<Jl 
::t 
300 
~ 


i>1 
::Ii 
100 
H•... 


0 
50 
:z; 
H 
=a 
0 
30 
•... 
H 
~ 
10 


5 


3 


1 


50 


30 


10 
"..: 
5 
fl~ 
3 
0 
H 


•... 
:z; 
1 
i>1 
'"'"::> 
0 


'"0 
•... 
0 
i>1H 
H00 
Q 


Q 


0 


IF 
1mA 
II 
0 


Ta=25·C 
- 
DEVICE 
*1 
- 
,, 


2 


0 


0 
3.P1 
~ 


~ 


- 


0 


5 


3 


1 


5 


3 


Q~l 
Q3 
1 
3 


COLLECTOR-EMITTER 
VOLTAGE 
10 
30 


VCE 
(V) 


Ta=25·C 


VCC=10V 
IFIL 


~ 


M90ro 
IF 
::: 
VOUT 
VOUT 
10ro 


tON 
tOFF 


I 
II 
I 
...I-t"" 
!I 
0 
I I lJJ.I.l--l 
I 
I 


II .."o~.".~OFF 
(IF=lmA) 
~ 
./ 
= 


\..'\.~ 
~~ 
= 


'<> 


tON 
(IF=lmA) 


tON 
(IF 
10mA) 


100 
300 
1k 
3k 
LOAD 
RESISTANCE 
RL 
(n) 


" 
100 
..: 
fl~ 


0 
H 
50 


•... 
:z; 
30 
~ 
::> 
0 


'"0•... 
10 
0 
i>1H 
H 
00 
5 


3 


I C - 
VCE 


300 
~·k..k-- 
f-- 
IF=10mA 
Ta=25·C 
~" 
.- -r- 


100 
2 
- 
<' 
50 


fl 
1 
~ 
30 
I 
0 
H 


•... 
:z; 
10 
i>1 
0.5 
g:j 
::> 
5 
0 


'" 
3 
0 
•... 
f--- 
0 
i>1H 
H 
11==== 
0 
~== 
0 
0.5~== 
f--- 


0.3f-- 


f-- 


0.10 
0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 


COLLECTOR-EMITTER 
VOLTAGE 
VCE 
(V) 


I 
I 
II 


I 
II 
II 


" 
""'~ 
I N 
~I 
"'; 
00 
o~ - 


I"~ ••~o~ 
••~.;o 
••.•. 
""~. .~."- 


" 
",'" 


.00.:-... 
"" 


0 
'" 
<O~'" 
" 


.1>", ~.1> 
, 
"- 
'\> <", 
, 
,sc/;? 


'" 
, 


• SINGLE 
NONREPETITIVE 
PULSE 


-- 
Ta=25·C 


--- 
Ta=60·C 


10.5 
1 
3 
10 


COLLECTOR-EMITTER 
VOLTAGE 
30 


VCE 
(V) 


TLP525G, TLP525G-2, 
TLP525G-4 


TRIAC 
DRIVE 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP525G, 
-2 and -4 consist 
of a 


photo-triac 
optically 
coupled 
to a gallium 
arsenide 


infrared 
emitting 
diode. 
The TLP525G-2 
offers 
two 


isolated 
channels 
in an eight 
lead plastic 
DIP 


package, 
while 
the TLP525G-4 
provides 
four isolated 


channels 
in a sixteen 
lead plastic 
DIP package. 


Peak Off-state 
Voltage 


Trigger 
LED Current 


Peak On-state 
Current 


400V Min. 


lOmA Hax. 


2Apk Max. 


2500Vrms 
Hin. 


File No.E67349 


Isolation 
Voltage 


UL Recognized 


PIN 
CONFIGURATIONS 
(TOP VIEW) 


TLP525G 
TLP525G-2 
TLP525G-4 


14H1 


4 
'~" 


1 
16 


2 
3 
2 
'1 
2 
15 


3 
6 
3 
14 
1 
ANODE 
2 
CATHODE; 
4 
5 
4 
13 
3 
TERMINAL 
1 


4 
TERMINAL 
2 
1,3 
ANODE 
5 
12 


2.4 
CATHODE 
6 
11 


5.'1 
TERMINAL 
1 
6.8 
TERMINAL 
2 
'1 
10 


8 
9 


1.3.5.'1 


2.4.6.8 
9.11.13.15 


10.12.14.16 


ANODE 
CATHODE 
TERMINAL 
1 


TERMINAL 
2 


Unit 
in mm 


TLP525G 


4 
3C] 


1 
2 


'1.62±o.25 


JEDEC 


EIAJ 


TOSHIBA 


8 
5o 


1 
4 


9.66±o.25 
I 


JEDEC 


EIAJ 


TOSHIBA 


JEDEC 


EIAJ 


TOSHIBA 


~1~~ 


I '1.85-8.801 


TLP525G, TLP525G-2, TLP525-4 


RATING 
CHARACTERISTIC 
SYMBOL 
UNIT 


TLPS2SG 
TLPS2SG-2 
TLPS2SG-4 


Forward 
Current 
IF 
SO 
SO 
mA 


Forward 
Current 
Derating 
IF/oC 
-0.7(Ta~S3°C) 
-0.S(Ta~2S0C) 
mA/oC 


Pulse 
Forward 
Current 
IFP 
1 
(lOO.us pulse, 
100pps) 
A 
p~ 
Power 
Dissipation 
PD 
100 
70 
mW 
H 


Power 
Dissipation 
Derating 
PD;oC 
-1.0(Ta ~2S0C) 
-0.7(Ta~2S0C) 
mW/oC 


Reverse 
Voltage 
VR 
S 
V 


Junction 
Temperature 
Tj 
l2S 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS 
Current 
I Ta=2SoC 
IT(RMS) 
100 
80 
mA 
I Ta=70°C 
SO 
40 


On-State 
Current 
Derating(Ta~SOC) 
IT/oC 
-1.1 
-0.9 
mA/oC 


i>: 
Peak 
On State 
Current 
ITP 
2 
(lOO.us pulse, 
l20pps) 
A 
0 
E-l 
U 
Peak 
Nonrepetitive 
Surge 
Current 
~ 
ITSM 
1.2 
A 
E-l 
(Pw=lOms, 
~ 
DC=lO%) 
p 
Power 
Dissipation 
(1 Circuit) 
PD 
ISO 
100 
mW 


Power 
Dissipation 
Derating 
PD;oC 
-1.S 
1.0 
mW/oC 
(1 Circuit, 
Ta~2S0C) 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-SS 
- ISO 
°c 


Operating 
Temperature 
Range 
Topr 
-40 - 100 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec. ) 
°c 


Total 
Package 
Power 
Dissipation 
PT 
2S0 
ISO 
mW 


Total 
Package 
Power 
Dissipation 
PT;oC 
-2.S 
-1.S 
mW/oC 
Derating 
(Ta ~2S0C) 


Isolation 
Voltage 
BVS 
2S00 
(AC, 1 min. , 
RH"; 60%) 
Vrms 


TLP525G, TLP525-2, TLP525G-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


Q 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
p.A 
~ 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRW400V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
1.7 
3.0 
V 


p:: 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
0 
Eo-< 
U 
Critical 
Rate 
of Rise 
Vin=120Vrms, 
Ta=85°C 
~ 
dvldt 
Eo-< 
of Off-State 
Voltage 
- 
500 
- 
V/p.s 
~ 
(Figure 
1) 
Q 
Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=30Vrms, 
IT=15mA 
0.2 
V/p.s 
of Commutating 
Voltage 
- 
- 
(Figure 
1) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED Current 
1FT 
VT=3V 
- 
5 
10 
mA 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
~xl010 
1014 
- 
.0. 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


~ 


Rin 
Yin 
1 
4, 


Yee 
120.0. 
RL 
- 
2 
3 
- 
2k.o. 


Jl.JlJlJl:.:" 
Yee 
I 
.1. 
IOY- 


dv/dt(c) 
dv/dt 


TLP525G, TLP525G-2, TLP525G-4 


•••.....• 
..••.. 
TLP525G 
....••.. 
i'.. 


TLP525G-2, 
-4 
r-....f'.. 


I" 


o 
20 
40 
60 


AMBIENT TEMPERATURE 


80 
100 


Ta 
("C) 


....•...•• 


..•... 


E 


PULSE WIDTH ~100.u8 


Ta = 25"C .... 
. 


....... 


I--. - 
-I-- 


~ 
~ 
200 


'-'~ 


'"iij160 
'-'... 
H 


TLP525G 
•••.....• 


•••.....• 
....••.. 
~ 
TLP525G-2, 
-4 
" 


....••.. 


....••..~ 
-....;: 


o 
20 
40 
60 


AMBIENT TEMPERATURE 
80 
100 
Ta 
("C) 


100 


~ 
50 
'-' 
30 


I>< 
H 
10 


... 
5 
:z< 
I'il 
3 
gj 


=:>0 


A 
1 
e;j 
(15 
~ 
(13 
0 
I>< 


Ta 
25"C 


I 


I 


I/ 


1000 
~ 
500 
«: 
S 
300 
'-' 


P- 
I>< 
H 


100 


/' 
/ 


J 


PULSE WIDTH';;;:10.u8 
REPETITIVE 
FRE~UENCY 


= 100Hz 


Ta = 25"C 
. 
. 


1.0 
1.4 
1.8 


PULSE FORWARDVOLTAGE 


TLP525G, TLP525G-2, TLP525G-4 


VT=3V 


RL = loon 
VT=3V 


-- -t-- - 


,... 
0.5 
gj~~8 
0.3 


coz 
H 


""Ho:r: 


I 


~TLP535(Short) 
:::::::::::::::::: 


PROGRAMMABLE 
CONTROLLERS. 


AC/DC-INPUT 
MODULE. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP535(Short) 
consists 
of a photo-transistor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead plastic 
DIP 
package. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


Isolation 
Voltage 


UL Recognezed 


1§J6 
2 
~ 
5 


3 
4 


1: ANODE 
2: CATHODE 
3: 
NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


50% Min. 


100% Min. 


5000Vrms 
Min. 


File 
No. 
E67349 


6 
5 
4bJ] 


2 
3 


7.12±0.25 
I 
'1 


JEDEC 


EIAJ 
TOSHIBA 


l'T'~ 
+0.1 
0.25-0.05 


17.85 - 8.80 I 


TLP535, TLP536·==_ 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


SOLID 
STATE 
RELAY 


The 
TOSHIBA 
TLP535 
and TLP536 
consist 
of a 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrated 
emitting 
diode 
in a six lead 


plastic 
DIP 
package. 


TLP536 
is no-base 
internal 
connection 
for high-EMI 


Current 
Transfer 
Ratio 
50% Min. 


Rank 
GB 
100% 
Min. 


654,0] 


I 
7.62 'I 
~&~ 


~~~ 


1.7.85-8.80.1 


EIAJ 


TOSHIBA 


1~6 
1~6 
2 
~ 
5 
2 
5 


3 
4, 
3 
4, 


1- ANODE 
1- ANODE 
2. CATHODE 
2. CATHODE 
3. NC 
3. NC 
4. EMITTER 
4. EMITTER 
5. COLLECTOR 
5. COLLECTOR 
6. BASE 
6. NC 


I 


TLP535, TLP536 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
4IF/oC 
0.8"' 
mA/"C 


Peak 
Forward 
Current 
(Note) 
IPF 
3 
A 
~~ 
H 
Power 
Dissipation 
PD 
100 
mW 


Power 
Dissipation 
Derating 
JPD/oC 
1.33'" 
mW/oC 


Reverse 
Voltage 
VR 
3 
V 


Collector-Emitter 
Voltage 
BVCEO 
35 
V 
~ 
0 
Collector-Base 
Voltage 
BVCBO 
70 
V 
<-< 
Ul 
H 
Ul 
Emitter-Collector 
Voltage 
BVECO 
7 
z 
V 


;;i 
<-< 
Collector 
Current 
IC 
100 
I 
mA 
0 
<-<0 
Power 
Dissipation 
Pc 
150 
~ 
mW 
Po< 


Power 
Dissipation 
Derating 
JPC/"C 
2.0" 
mWI"C 


Storage 
Temperature 
Tstg 
-55 -150 
°c 


~ 
Operating 
Temperature 
Topr 
-55 -100 
°c 


~ 
H 
Lead 
Soldering 
Temperature 
(at 10 sec.) 
Tsold 
260 
°c 
Po< 
::::>0u 
Total 
Package 
Dissipation 
PT 
200 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
JPTI"C 
2.6"- 
mW/oC 


Note 
Pulse 
width 
lfls, 
300 pps. 


~ Above 
25°C ambient. 


fLP535, TLP536 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 
VR=3V 
100 
~ 
Reverse 
Current 
IR 
- 
- 
ttA 
H 
Capacitance 
CD 
V=O, 
f=lMHz 
- 
30 
- 
pF 


DC Forward 
Current 
Gain 
hFE 
VCE=5, 
IC=500ttA 
100 
200 
- 


Collector-Emitter 
V(BR)CEO 
IC=lmA, 
IF=O 
35 
V 
Breakdown 
Voltage 
- 
- 
~ 
0 
Collector-Base 
Eo-< 
IC=lOOttA, 
70 
Ul 
V(BR)CBO 
IF=O 
- 
- 
V 
H 
Breakdown 
Voltage 
Ulz 
Emitter-Collector 
~ 
Breakdown 
Voltage 
V(BR)ECO 
IE=lOOttA, IF=O 
7 
- 
- 
V 
Eo-< 
I0 
Collector 
Dark 
Current 
ICEO 
VCE=lOV, 
IF=O 
- 
1 
50 
nA 
Eo-< 
0 
:z:: 
Collector 
Dark 
Current 
ICBO 
VCB=lOV, 
IF=O 
- 
0.1 
20 
nA 
p.. 


Collector-Emitter 
CCE 
V=O, 
f=lMHz 
10 
pF 
- 
- 
Capacitance 
5C 
- 
600 
IF=lOmA, 
Rank 
GR 
100 
- 
300 
Current 
Transfer 
Ratio 
IC/IF 
VCE=lOV 
Rank 
BL 
200 
600 
% 
- 
Rank 
GB 
100 
- 
600 


Saturation 
Voltage 
VCE(SAT) 
IF=lOmA, 
IC=2mA 
- 
0.1 
0.3 
V 


Capacitance 
Input 
to Output 
Cs 
V=O, 
f=lMHz 
- 
0.8 
- 
pF 
p~ 
lOll 
H 
Isolation 
Resistance 
RS 
V=500V 
- 
- 
.0. 
p.. 
:::>0 
AC 
Isolation 
Voltage 
BVs 
AC 
1 minute 
2500 
- 
- 
VRMS 
u 
Peak 
Isolation 
Voltage 
BVS 
Peak 
3550 
- 
- 
V 


Rise 
Fall 
Time 
tr/tf 
VCE=lOV, 
IC=2mA 
- 
5 
- 
ttS 
RL=lOO.o. 


Rise/Fall 
Time 
Photo 
Diode 
trltf 
VCB=lOV, 
ICB=50ttA 
- 
200 
- 
ns 
RL= 100.0. 


Turn-on 
Time 
ton 
VCC=5V, 
RL=1.9k.o. 
- 
2 
- 


Storage 
Time 
ts 
IF=16mA 
- 
12 
- 
ttS 


Turn-off 
Time 
toff 
RBE=220k.o. 
- 
20 
- 


I 


..... 


..•..... 
" 
...... 


••.•.. 


~ 


IFP - DR 


PULSE WIDTH;:;;;1t18 • 


Ta = 25'C 
300PPS 


10-2 
10-1 


DUTY CYCLE RATIO 
~ 


"'" 
- 


r": 


"- I'. 


'" 
'" 
1'- 


1'\ 


100 
~ 
50 
~ 
'--' 
30 


1'<0 
H 
10 


,...z 
5 
'" 
3 
gj 
:::> 
0 


A 
1 
~ 
0.5 
~ 
0.3 
0 
1'<0 


Ta 
25'C 


TT 
1/ 
I 
I 
j 


/ 


il 


0.8 
1.0 
1.2 
1.4 


FORWARDVOLTAGE 
"IF 
1.6 


(V) 


1000 
~ 
'--' 


/ 
/ 


J 


PULSE WIDTH";:10 tl8 
REPETITIVE 
FRE~UENCY 
-100 
Hz 


Ta=25'C 
. 
, 
1.0 
1.4 
1.8 
2.2 


PULSE FORWARDVOLTAGE 
VFP 


TLP535, TLP536 


Ta 
25'C 


VCE 
10V 


--- 
VCE,~0.4V 
7 
/ 
/ 
/ 
V~· 
~ 


" 
I---f-- 
I 
~i ~ 
~~m~ 
I-- 0,'" 
0 
'j 
;;: 
~ 
///0,'" 


3 
10 


FORWARDCURRENT 


500 


300 


100 
~..: 
El~ 
50 
0 
30 
H 


.... 
Z 
'"~ 
10 
b 
0 
~ 
5 
0.... 
3 
0 
'"H 
H 
00 
1 


0.5 


0.3 


I 
I 
I 
I I 
VCE= 10V 


IF- 
50 mA 


•.... 


10 
- 
5 


1 


0.5 
r-t-- 
---r--.r-.. •..•.• 


~~ 
100 


r" 
H 
" 
0 
H 


0 
H......:~ 


&i 
I'« 
(I) 
Z 
;;l.... 
.... 
Z 
'"I;j 
b 
0 
0 
1 


60 


~ 
~ 
50 
~ 


0 
H 
40 
....z 
'"I;j 
30 
b0 
~ 
0 
20 
.... 
0 
'"H 
H 
10 
00 


3 
10 
30 


FORWARD,mRRENT 


Ta=25'C 


-- 
VCE= 10V 


___ 
VCE=0.4V 


100 
IF (mA) I 


20 - 
Ta=25'C 
/ 
/ 
V 


15.J.-- 
/ 1/-- 
I 
r/ 
IJ 


10 


'~ 
I 
U 


IF= 
5mA 


I 
I 
I 
I 


IF 
10mA 


IC = 2mA 


o 
o 
2 
4 
6 
8 
10 
COLLECTOR-EMITTER VOL:'AGE 
12 
14 


VCE 
(V) 


TLP535, TLP536 


I 
I ~ 


~ 


~CJ4; 
"" 
'" 
- - 
I 


I I 
1/ 


1.1' 
1.1' 
I 
I 
/IN 
.W 
I I 


I 
I 
I I 
10~ 
o 
20 
40 
60 
80 
100 
120 
AMBIENT TEMPERATURE Ta 
("C) 


1000 


500 


300 


~ 
100 
<Zl 
::t 


SJ 
50 


H 
E-< 
30 


'" 
Z 
H0:0 
E-< 
H 
10 
f;< 
'" 
5 


3 


SWITCHING 
CHARACTERISTICS 
(SATURATED 
OPERATION) 


IF 
5mA~C 
5V 
RL 
tf 
IF - 
= 
VOUT 


/' 
JL. 
/ 


Hoo% 
V 
YOUT 
5V 
10% 
OV 
td 
te 


tr 
t 


.~ 


1/ 
J' 
t. 
.- 
V 
, 


....'V•.... 


- -- 


tr 


-- 
t~ 


I 


1 
3 


LOAD RESISTANCE 


10 


5 
~ 
3 
«-3 
1 
~ 
H 
0.5 


E-< 
0.3 
z 
i>1 
iij 
:::> 
0.1 
0 
i:i 0.05 
«~ 0.03 


0.01 


VCE=24V 


Ta= 100'C 


/ 
1/ 


-H-Htt 
, 


RBE - SWITCHING 
CHARACTERISTICS 


(SATURATED 
OPERATION) 


Ta = 25'C 
VCC=5V 


~.n 


IFJL 


IF- 


=:: 
VOUT 
"00'~,o. 


i>1 
10% 


<Il 
td 
t. 
~ 


tr 
tf 


l= 
tf 


I".. 


t--- 


I""" 


te 
--r-... 


r= tr 


f- 
t" 
- 
- 


';' 
-3 
100 


i>1::; 
H 
50 
E-< 


'" 
30 
z 
H0:0 
E-< 
H 
10 
f;< 
'" 
5 


3 


1 


3M 
1M 
300 
100 
BASE-EMITTER RESISTANCE 


TLP541 G, TLP542G 


PROGRAMMABLE 
CONTROLLERS. 


AC-OUTPUT 
MODULE. 


SOLID 
STATE 
RELAY. 


The 
TOSHIBA 
TLP541G 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead 
plastic 
DIP 
package. 


The 
TOSHIBA 
TLP542G 
consists 
of a photo-thyristor 


oftically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a seven 
lead 
plastic 
DIP 
package. 


• Trigger 
LED 
Current 


On-State 
Current 


• Isolation 
Voltage 


• UL Recognized 


7mA Max. 


150mA 
Max. 


2500Vrms 
Min. 


File No. 
E67349 


1 
2 
3 
7.12±0.25 
7.62±0.25 


I• 
I", 
I 
'I 
4H~ 


.<qt!1 
' 
' 
0 
t') 
z 
12 
' 
H 


05 
;;; 
025+0.1 
oi 
. 
-0.05 


2.54o±0.25 
I.7.85~ 
8BO I 


J EDEC 


EIAJ 


TOSHIBA 


765 
C:B 


1 
2 
3 
4 


9.66±0.25 
I 
I 
7.62±0.25 
f---'-'-' 
-I 
~E£1 


~ 
tC? 
~ 
• 
, 
' 
' 
0 
t') 
Z 
H 
~ 
+0. 


oi 
0.25-005 


2.54o±0.25 
I.7,85~ 
8.80 I 


JEDEC 


EIAJ 


TOSHIBA 


PIN CONFIGURATIONS 
(TOP VIEW) 


TLP542G 


~~7 
~ 
3 
6 


4 
5 


TLP541G 


1~6 
2 
~ 
5 


3 
.4. 


1: ANODE 
1: NC 


2: CATHODE 
2: ANODE 


3: NC 
3: CATHODE 


4: CATHODE 
4: llC 


5: ANODE 
5: GATE 


6: GATE 
6: CATHODE 
7 : ANODE 


I 


CHARACTERISTIC 
SQMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
70 
mA 


Forward 
Current 
Derating 
(Ta?,25°C) 
!HFrC 
-0.7 
mA/oC 
A 
(lOOvs 
pulse, 
100pps) 
w 
Peak 
Forward 
Current 
IFP 
1 
A 
H 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T; 
125 
°c 


Peak 
Forward 
Voltage 
(RcK=27KD) 
VDRM 
400 
V 


Peak 
Reverse 
Voltage 
(RcK=27Krl) 
VRRM 
400 
V 


p:: 
On-State 
Current 
IT (RMS) 
150 
mA 
0 
Eo-< 
Derating 
(Ta~25 °C) 
tHTrc 
mArC 
u 
On-State 
Current 
-2.0 
PO 
Eo-< 
Peak 
One 
Cycle 
Surge 
Current 
w 
ITSM 
2 
A 
A 


Peak 
Reverse 
Gate 
Voltage 
VGM 
-5 
V 


Junction 
Temperature 
T; 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55",125 
°c 


Operating 
Temperature 
Range 
Topr 
-30",100 
°c 


Lead 
Soldering 
Temperature 
(lOsec.) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min. 
RH;i,60%) 
BVS 
2500 
Vrms 


TLP541 G, TLP542G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOrnA 
1.0 
1.15 
1.3 
V 


I=l 
IR 
VR=5V 
10 
lJA 
~ 
Reverse 
Current 
- 
- 
.-l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


VAK=400V 
Ta=25°C 
- 
10 
5000 
nA 
Off-State 
Current 
IDRM 
RGK=27kr2 
Ta=lOO°C 
- 
1 
100 
lJA 


VKA=400V 
Ta=25°C 
- 
10 
5000 
nA 
Reverse 
Current 
IRRM 
RGK=27kr2 
ex: 
Ta=100°C 
- 
1 
100 
lJA 
0 
E-l 
VTM 
ITM=lOOrnA 
0.9 
1.3 
V 
u 
On-State 
Voltage 
- 
~ 
E-l~ 
Holding 
Current 
IH 
RGK=27kr2 
- 
0.2 
1 
rnA 
I=l 


Off-State 
dv/dt 
dv /dt 
VAK=280V, 
RGK=27kr2 
5 
10 
- 
V/lJS 


V=O, 
f=lMHz 
Capacitance 
C· 
Anode 
to Gate 
- 
20 
- 
J 
pF 
Gate 
to Cathode 
- 
350 
- I 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK=6V, 
RGK=27k 
1 
4 
7 
rnA 


Turn-on 
Time 
ton 
IF=50mA 
- 
10 
- 
RGK=27kQ 
lJS 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V, 
R.H ..::;60% 
- 
1011 
- 
Q 


Isolation 
Voltage 
BVS 
AC, 
1 minute 
2500 
- 
- 
Vrms 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
10 
16 
25 
rnA 


Operating 
Temperature 
Topr 
-30 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
27 
33 
kQ 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
lJF 


TLP541 G, TLP542G 


r-.... 


"'" 
'- '" 


" 


PULSE WIDTH~ 
100tts 
Ta=25'C 


' 
....... 


3 
10-2 
3 
10-1 
DUTY CYCLE RATIO DR 


..••••...... 


---. 


+- 
-t-- 


"'~ 
!§ p 
- 2.8 
f-<;; 
~E 
"'~ 
-2.4 
gg 
os 


~~ 
-20 
~). 


~"" 
-1.6 


...:If-< 
Oz 
> '" 
-1.2 
;]~ 
~t 
-0.8 


0::'" 
00 
""'u 
-0.4 
0.1 
0.3 
1 
3 
10 
FORWARD CURRENT 
IF (mA) 


250 


f-< 
15 
200 
0:: 
o::~81 150 
'" 
f-<-<~ 
f-<'/} 
'/}::! 
100 
'0:: 
~~ 


f-< 


ui ~ 
50 


::! 
0:: 


~ 
"" 
...•.• 


" '- 


100 


50 
~ 
30 
1 


""' 
10 
~ 


f-< 
5 
Z 
3 
'"0:: 
0::~ 
U 


@ 
0.5 
~ 
0.3 
0:: 
0 
""' 


Ta 
25'C 


I 
I 
11 


I 


I/ 
0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD 
VOLTAGE VF (V) 


~ 
1000 
1 


7' 
/ 


I 
PULSE WIDTH,s;10tts 
REPETITIVE FREQUENCY 


/ 
= 100Hz 
T a=2 5'C 


500 
"" 300 
.::- 


1.0 
1.4 
1.8 
2.2 
2.6 


PULSE FORWARD VOLTAGE VFP (V) 


TLP541 G, TLP542G 


0.7 


f-< 
0.5 
Z 


""a:~ 
a:< 
0.3 
;:> E 
u~ 


'"z;;:: 
~~ 
0,.., 
0 
;;:: 
0.1 
0 


10 
20 
30 
40 
FORWARD CURRENT IF 
(mA) 


1FT 
- 
Ta 


I 
I 


VAK=6V 


RL=loon 


RGI'IOI<.O. 


27 


I 
I 


Ta=85·C 


VAK=400V 
I 


RGK=27kn 
V 
/ 


'/ V 


/' 
- 
- 
- 
500 
1000 
1500 
2000 
GATE-CATHODE 
CAPACITANCE 
CGK (pF) 


'\ 
\ 


Ta=25·C 


I- 


"' 
'\.if-~I 
'\.. 
~o 


"""'- 
<2 
01- 


'" 
00 
00 r--.. 
..... 


""r--.. 
....... 


3 
10 
30 
100 
GATE-CATHODE 
RES I STANCE RaK 
(kn) 


Ta 
25"e 


VAK 
6V 


" 


RL= loon 
"'i'... 


I" 


r-. 


~! 
50 
t 
~ 
30 
~ 
~ 
~u 
10 
o 


"",.., 


a: 
8 
;;: 
f-< 
2 


I 
3 
10 
30 
100 
GATE-CATHODE 
RESISTANCE 
ftQK (kn) 


5 


,...., 
3 
! 
~ 


f-< 
Z~ 
~ 0.5 
u 


'" 
0.3 
z 
::: 
,.., 
0 
;;:: 


Ta=25"e 


•......•......• 


r--- 


0.1 
I 
3 
10 
30 
100 
GATE-CATHODE 
RESISTANCE 
RaK 
(1<.0.) 


==TLP546G 


CONTROL 
lA(RMS) 
OF 120VAC 
LINE. 


MOTOR 
CONTROLS. 


CONTROLLER. 


COPIER. 


HOME ELECTRIC 
MACHINE. 


25.2MAX 


17.8±(J.l5 


9 
8 


Trigger 
LED Current: 
IFT=lOmA(Max.) 
(RGK=15~1) 
R.M.S 
On-State 
Current 
: IT(RMS)=lA 
(Single Phase 
Full Wave, 
No Heat 
Sink, Ta=40°C) 
Repetitive 
Peak On-State 
Voltage 
: VDRM=400V 
High 
Isolation 
Voltage 
BVS=2500V 
AC/l min. 
Type Name 
P546G 
9-Lead 
DIP Package 
UL Recognized 
File No. E67349 
(Note) 
Type 
designation 
P546G 
is identical 
to TLP546G. 


1. 
ANODE 
2. 
CATHODE, 
ANODE 
3. 
CATHODE 
4,5. NO 
CONNECTION 


JEDEC 


EIAJ 


TOSHIBA 


a 
CATHODE,ANODE 
7,8. GATE 
Q 
ANODE,CATHODE 


1BE 


9 


2 
8 


3 
4 
7 


5 
6 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Cl 
Forward 
Current 
Derating 
(Ta ~25°C) 
dIF;oC 
-0.55 
mA;oC 
~ 
,...:i 
Reverse 
Voltage 
VR 
5 
V 


Repetitive 
Peak Off-State 
Voltage 
and 
VDRM 
400 
Repetitive 
Peak Reverse 
Voltage 
and 
V 
VRRM 
e>:: 
R.M.S 
On-State 
Current 
0 
IT(RMS) 
1 (No Heat 
Sink) 
A 
E-< 
(Single Phase 
Full Wave 
Ta=40°C) 
u~ 
On-State 
Current 
Derating 
E-< 
dIT;oC 
-0.04 
A;oC 
~ 
(Single Phase 
Full Wave 
Ta=40°C) 
Cl 


Peak One Cycle 
Surge On-State 
Current 
ITSM 
20 
A 


Operating 
Temperature 
Range 
Topr 
-30 - 80 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -125 
°c 


Isolation 
Voltage 
(Note) 
BVS 
2500 
V 


TLP546G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


t=l 
Forward 
Voltage 
VF 
IF=30mA 
(1 LED) 
1.10 
1.24 
1.40 
V 
w 
,..l 
Reverse 
Current 
IR 
VR=SV 
- 
- 
10 
pA 


Repetitive 
Peak 
Off-State 
IDRM 
VDRM=Rated, 
Ta=80°C 
Voltage 
and Repetitive 
and 
- 
- 
100 
pA 
Peak 
Reverse 
Voltage 
IRRM 
RGK=lSkn 
p:; 
0H 
Peak 
On-State 
Voltage 
VTM 
ITM=2A, 
IF=lSmA 
- 
- 
1.6 
V 
u 
WH 
Holding 
Current 
IH 
RL=lOOn, 
RGK=lSkn 
- 
O.S 
- 
mA 
w 
t=l 
Critical 
Rate 
of Rise 
of 
dvldt 
VDRW2/3 
Rated 
S 
vi /.IS 
Off-State 
Voltage 
- 
- 
PGK=lSkn 


t=l 
VD=6V, 
RL=loon 
w 
Trigger 
LED 
Current 
1FT 
- 
6 
10 
mA 
,..l 
Po< 
RGK=lSkn 
;:J0 
lOll 
Ul 
Isolation 
Resistance 
RS 
R.H.=40 -60%, 
V=lkV 
- 
- 
n 


Please 
be careful 
of the followings. 


1. 
Soldering 
temperature: 
260°C MAX. 
Soldering 
time: 
10 sec MAX. 
(Soldering 
portion 
of lead: 
up to 2mm from 
the body 
of the device) 
2. 
Avoide 
using 
the Solvents 
except 
for the follows, 
when 
washing 
off 
flux and wiping 
off stain 
on 
the device. 
Washing 
time: 
30 sec MAX. 
Solvents 
temperature: 
4SoC MAX. 
o Freon 
TE or TF 
0 Dai-Fron 
Solvents 
S3 or S3-E 


TLP546G 


" '\ 
I" 


1'\ 


02040 
6080 


AMBIENT 
TEMPERATURE 


100 
120 


Ta 
("C) 


IFF - DR 
3000 
~ 
~ 
1000 
~~ 


13'E1 
500 
.,.'-./ 


<'1 
300 


'" 
I'< 
H 
.,. 


::>H 
I'< 
100 
<'1 
H 
50 
PlE-< 
<z 
30 
~<'1 
3g:j 
H::> 
<0 
10 
3 
10-3 
3 
10-2 
3 
10-1 
3 
10 


DUTY 
CYCLE 
RATIO 
DR 


""- 


r...... 


..... -- 


(13 
1 
3 


FORWARD CURRENT 


10 


IF 
(mA) 


100 
~ 
50 
<S 
30 
'-./ 
.,. 
H 
10 


E-< 
5 
z 
<'1 
3 
g:j 
::> 
0 
1 
~ 
p;; 
(15 
<~ 
(13 
p;; 
0.,. 


'E1 
'-./ 
500 


~ 
~O 
H 


- 
\ 
\ 


\ 
\ 


\ 
\ 


- 
NO HEAT 
SINK 


_ •• 
1;£ 
HEAT 
SINK 
~ 
25X70Xlmm 
I 
I 


o 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 


100 
120 


Ta 
("C) 


Ta 
25°C 


I 
I 
I 
I 


I 
I 
J 


I 
/ 


I 
/ 


(16 
(18 
1.0 


FORWARD VOLTAGE 


1.2 
1.4 


VF 
(V) 


./ 
/ 


/ 


PULSE 
WIDTHS;: 
10 #8 


REPETITIVE 
FREQUENCY 


/ 
= 100 Hz 


1/ 
Ta = 25"C 


(18 
1.2 
1.6 
2.0 
2.4 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP546G 


<' 
100 
S~ 
VD 
6V 


RL 
100 n 


Ta = 25'C 
... 


'I"- 


.......•. 


21 
3 
10 


GATE-CATHODE RESISTANCE 


30 
100 


Rc!K (kn) 


RGK 
15 kn 
=~O 
VD 
400 
V 
- 
~ 
. 
- H 
II 


<;> 
- - ~~l'; 
\ ~ 


'«0 
\~ 
U» 


0 


<r 


'\ 
"\ 


20 
40 
60 
80 
100 
120 
140 


JUNCTION TEMPERATURE 
Tj 
(~) 


50 
«:s 
30 


E-< 
I'« 
H 


E-< 
Z 
10 
'"iil 
b 
tJ 
5 
A 
'" 
3 
H 


&l00 
H 
0:; 
1 
E-< 


Rc!K= 15 kn 


VD=6V 


RL= 10 on 


-20 
0 
20 
40 
W 
00 


JUNCTION TEMPERATURE 
Tj 
('C) 


Tj""100'C 


VD= 400 V 


,OGK 
o.OlttF 


'"t 
I 
I 
II 


I 
II 


~ 
Wr~OIlII 
30 
100 


Rc!K (kn) 
I 


TLP550 


DEGITAL LOGIC ISOLATION. 
LINE RECEIVER FEEDBACK CONTROL. 


POWER SUPPLY CONTROL. 


SWITCHING POWER SUPPLY. 


TRANSISTOR INVERTOR. 


TLP550 
constructs 
a high 
emitting 
diode 
and a 


one 
chip photo 
diode-transistor. 


T1P550 
has no base 
connection, 
and is suitable 


for application 
at noisy 
environmental 
condi- 


tion. 


This 
unit 
is 8-lead 
DIP 
package. 


Isolation 
Voltage 
2500Vrms 
Min. 


Switching 
Speed 
tpH1, 
tp1H=O.5~s(Typ.) 


(R1=1.9kn) 


TT1 
Compatible 


UL Recognized 
: File 
No. 
E67349 


8 
7 
6 
5m~ 
1 
2 
3 
4 


~ 


1.9.6o~~o.25'~I~ 
~ 


1.2 
"' ...• 


2.54±o.25 


L 
N.C 
2.ANODE 
3. CATHODE 


4. N.C 
5. EMITTER 
6. COLLECTOR 


7. N.C 
S. CATHODE 


JEDEC 


EIAJ 


TOSHIBA 


19J8 


2 
~ 
7 


3 
6 


4 
5 


TLP550 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 
1) 
IF 
25 
mA 
Pulse 
Forward 
Current 
(Note 
2) 
IFP 
50 


~ 
Peak 
Transient 
Forward 
Current 
(Note 
3) 
IFPT 
1 
A 
.-.1 


Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 
4) 
PD 
45 
mW 


Output 
Current 
10 
8 
mA 
p:; 
Peak 
Output 
Current 
lOp 
16 
0 
Hu 
Supply 
Voltage 
VCC 
-0.5 'V15 
~ 
H 
V 
~ 
Output 
Voltage 
Vo 
-0.5 'V15 
~ 


Output 
Power 
Dissipation 
(Note 
5) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-55 'V100 
·C 


Storage 
Temperature 
Range 
Tstg 
-55 'V125 
·C 


Lead 
Solder 
Temperature 
(10 sec.) 
Tsold 
260 
·C 


Isolation 
Voltage 
BVS 
2500 
Vrms 
(AC, 
1 min., 
R.H=40'V60%, 
Note 
6) 


Note 
1 
Derate 
0.8mA 
above 
70·C. 


Note 
2 
50% duty 
cycle, 
lms pulse 
width. 


Derate 
1.6mA/·C 
above 
70·C. 


Note 
3 
Pulse 
width 
l~s, 
300pps. 


Note 
4 
Derate 
0.9mW/·C 
above 
70·C. 


Note 
5 
Derate 
2mW/·C 
above 
70·C. 
I 


TLP550 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forwa,d 
Voltage 
VF 
IF=16mA 
1.45 
1.65 
1.85 
V 


Forward 
Voltage 
JVF/JTa 
IF=16mA 
- 
-2 
- 
mV/oC 


Temperature 
Coefficient 
~w 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
p.A 
....:I 


Capacitance 
Between 
CT 
VF=O, 
f=lMHz 
60 
pF 
Terminals 
- 
- 


IOH(l) 
IF=OmA, 
VCC=VO=5.5V 
- 
3 
500 
nA 


P<:0 
High 
Level 
Output 
IOH(2) 
IF=OmA, 
VCc=Vo=15V 
5 
p.A 
E-< 
- 
- 
u 
Current 
w 
IF=OmA,VCC=Vo=15V,Ta=70°C 
p.A 
E-< 
IOH 
- 
- 
50 
w~ 
High 
Level 
Supply 
VoltagE 
ICCH 
IF=OmA, 
VCC=15V 
0.01 
1 
p.A 
- 


IF=16mA 
Ta=25°C 
10 
30 
- 


Current 
Transfer 
Ratio 
IO/IF 
VCC=4.5V 
Irank: 0 
19 
30 
- 
% 


VO=0.4V 
Ta=O -70°C 
5 
- 
- 
~ 
Irank: 0 
15 
- 
- 
W 
....:I 
IF-16mA, 
VCC-4.5V 
P- 
Low 
Level 
Output 
Voltage 
VOL 
0.4 
=:> 
IO=l.lmA(rank 
0:IO=2.4mA) 
- 
- 
V 
0u 


Isolation 
Resistance 
RS 
R.H. =40 - 60%, 
V=lkV 
DC 
1012 
n 
(Note 6) 
- 
- 


Strny 
Capacitance 
Cs 
V=O, 
f=lMHz 
- 
0.8 
- 
pF 
Between 
Input 
to Output 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
1-f.AX.UNIT 


Propagation 
Delay 
Time 
tpHL 
IF=O +16mA,VCC=5V,RL=4.lkr. 
- 
0.3 
0.8 
(H + L) 
(Note 
7) I rank 
0:RL=1.9kst 
- 
0.5 
0.8 


Propagation 
Delay 
Time 
IF-16 + OmA, VCC=5V ,RL-4 .lkr. 
1.0 
2.0 


IJs 


tpLH 
- 


(L + H) 
(Note 
7) I rank 
0:RL=1.9kst 
- 
0.6 
1.2 


Common 
Mode 
Transient 
IF=OmA, 
VC~200Vp-p 
Imunity 
at High 
CMH 
RL=4.lkst 
(rank 
0:RL=1.9kst) 
- 
1500 
- 
Output 
Level 
(Note 
8) 
Common 
Mode 
Transient 
IF=16mA, 
VCM-200Vp-p 
V/IJS 


Imunity 
at Low 
CML 
RL=4.lkst 
(rank 
0:RL=1.9kst) 
- 
1500 
- 
Output 
Level 
(Note 
8) 


TLP550 


Note 6. 
Device 
considered 
a two-terminal 
device: 
Pins I, 2, 3 and 4 shorted 
together 
and Pin 5, 6, 7 and 8 shorted 
together. 


Note 
7. 
Switching 
time test circuit. 


I:~ 


Vo -+ 
1/5V 


~VOL 


tpHL 


PW=lOO.us 
DUTY RATIO=VIO 


IF MONITOR 


Vo 


OUTPUT 
MONITOR 


---200V 
I 


VCM 


OV 


VCC=5V 
tr 
tf 


IF_ 


RL 
Vo 
5V 


Vo 
(IF=OmA) 
2V 


OUTPUT 
MOUITOR 


Vo 
VOL 


(IF=16mA) 


ZO=500 


160 (V) 
CMti=---. 
t r (.us) 


160(V) 
CML=---tf(.us) 


Please 
be careful 
of the followings. 


1. 
Soldering 
temperature: 
260°C MAX. 
Soldering 
time: 10 sec MAX. 
(Soldering 
portion 
of lead: up to 2mm from the body of the device) 


2. 
Avoid 
using 
the Solvents 
except 
for the follows, when washing 
off flux and wiping 


off 
stain on the device. 


Washing 
time: 30 sec MAX. 
Solvents 
temperature: 
45°C MAX. 


o 
Freon 
TE or TF 
° Dai-Fron 
Solvents 
S3 or S3-E 


TLP550 


~ 
en 


O 


~ 
UOO 
U03 
IZ< 


300 
•...z 
~ 
100 
p 
0 ~ 
50 
•... .. 
D 
<: 
30 
p..~ 
!; rl 
0- :I: 
H 
0 
10 
~H 


1'1 
5 
H 
:I: 
3 
0 
H:I: 


1 


U6 


Te. 
25"C 


I 
T 
, 


1 
1 
I 
1 
1 
1/ I 
I 
I 
I 


I 
I 
I 
1/ 
I 
I 
I 


I 


I 


1.2 
1.4 
1.6 


FORWARD VOLTAGE 
1.8 


VF 
(V) 


1/ 


/ 


/ 


40 
80 
120 


AMBIENT 
TEMPERATURE 


160 


Te. COC) 


Vcc 
5V 


Vo 
U4V 


10 
30 
50 


IF 
(mA) 


r-.. 


...• 


--- 


0 
...... 
-..- 
8 
V 
r---. 


..•...• 


6 


NORMALIZED 


TO : 


IF 
= 16mA 


Vcc 
= 4.5V 


2 
VO=U4V 
To.=25"C 


0 


-20 
0 
20 
40 
60 


AMBIENT 
TEMPERATURE 
To. 


80 


COC) 


TLP550 


30 
VCC=5V 
- -- - 
- -.. ..; 
- 
Ta = 25·C 
I 
25 


20 


15 


10 


IF=5mA 


I 
I 
r 
I 
I 
I 


10 
<-a 
8 
° 
H 


Eo< 
6 
~ 
~ 
4, 


0 


Eo< 
P 
P< 
2 
Eo< 
P0 


5 
Vo (v) 


IF=16mA 


VCC=5V 
"pIJI 
,/' 


Ta=25·C 
V 
V 


/ 
~ 
"pHL 
/ 


\ 
\ 
\ 


\ 
1\ ~ 


\ Y~ 
.....y.\" 
If--o",\? 


8 
12 
16 


FORWARD 
CURRENT 
I 


TLP557 


TRANSISTOR 
INVERTOR 


INVERTER 
FOR AIR CONDITIONOR 


POWER TRANSISTOR 
BASE DRIVE 


The Toshiba 
TLP557 
consists 
of a GaAfAs 
light 
emitting 


diode 
and a integrated 
photodetector. 


This 
unit 
is 8-lead 
DIP package. 


TLP557 
is suitable 
for base 
driving 
circuit 
of power 


transistor 
module 
up to 20A. 


External 
resistor 
needs 
to connect 
between 
pin 
6 and 


pin 
7. 
This 
is for 
constant 
current 
driving. 


Input 
Threshold 
Current 
: IF;5mA 
(Max.) 


Guaranteed 
Performance 
Temperature 
Range: 
-30-70°C 


Supply 
Voltage 


Output 
Current 


Switching 
Time 
(tpLH/tpHL) 


Isolation 
Voltage 


UL Recognized 


l6v 
(Max.) 


±O.3A 
(Max.) 


51ls 
(Max.) 


2500Vrms 
(Min.) 


File 
No. E67349 


8 
5 
b1d3 
4 


9.66±O.25 


JEDEC 


EIAJ 


TOSHIBA 


1 
NC 
2 
ANODE 
ICC 
3 
CATHODE 
VCC 
4 
NC 


(Trl)8 
5 
GND 


7 
Vol 
6 
V02 
(OUTPUT) 


- ---I 
7 
Vol 
(Rex 
TERMINAL) 


~. (Rex) 
8 
VCC 
6 
" 
- -~~O 


10 
v02 
TRUTH 
TABLE 


(Tr2) 
Trl 
Tr2 


GND 
Input 
ON 
ON 
OFF 
5 
LED 
OFF 
OFF 
ON 


TLP557 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current 
ON 
IF (ON) 
7 
8 
20 
mA 


Input 
Voltage 
OFF 
VF(OFF) 
0 
- 
0.8 
V 


Supply 
Voltage 
VCC 
5 
6 
13 
V 


IBI Drive 
Current 
101 
- 
0.15 
0.25 
A 


IB2 Drive 
Current 
102 
- 
- 
0.5 
A 


External 
Resistance 
Rex 
2.7 
4.3 
- 
.0. 


VCC-V02(Pin 
8 - Pin 
6) 
2.3 
3 
2.5 


ON Voltage 
V8-6 
V 
(IOl=0.15A) 
(IOl=0.25A) 


Operating 
Temperature 
Topr 
-30 
25 
70 
°c I 


TLP557 


CHARACTERISTICS 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
25 
mA 


l=l 
Peak 
Transient 
Forward 
Current 
(Note 1) 
IFPT 
1 
A 


r1l 
...:I 
Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
(Tj) 
125 
°c 


Output 
Current 
(f <5kHz, 
Duty <50%) 
10 
+0.32/-0.32 
A 


Peak 
Output 
Current 
(PW<lOIlS, 
f <5kHz) 
lOp 
+2/-0.5 
A 


Output 
Voltage 
Vo 
16 
V 
p::0 
Supply 
Voltage 
VCC 
16 
V 
~ 
U 
r1l 
01 Terminal 
to 02 Terminal 
(Pin 7-Pin 
6) Voltage 
Vl-2 
1.5 
V 
~ 
r1l 
l=l 
02 Terminal 
to 01 Terminal 
(Pin 6-Pin 
7) 
Voltage 
V2-1 
5 
V 


Power 
Dissipation 
(Note 2) 
Po 
0.5 
W 


Junction 
Temperature 
(Tj) 
125 
°c 


Total 
Package 
Power 
Dissipation 
(Note 3) 
POT 
0.55 
W 


Operating 
Temperature 
Range 
Topr 
-30-70 
°c 


Storage 
Temperature 
Range 
TstQ 
-55-125 
°c 


Lead 
Solder 
Temperature 
(10 sec.) 
Tsol 
260 
°c 


Isolation 
Voltage (AC,Imin. ,R.H ~ 60%, Ta=25 °C) 
(Note 4) 
BVs 
2500 
Vrms 


Note 
1 
Pulse 
width 
PW~llls, 
300pps 


Note 
2 
&%C=-6.7mW;oC 
(Ta>50°C) 


Note 
3 
6POT/oC=-7.4mW/oC 
(Ta>50°C) 


TLP557 


TEST 
CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP~ 
MAX. 
UNIT 
CIR- 
CUIT 


Input 
Forward 
Voltage 
VF 
IF=5mA, 
Ta=25°C 
- 
1.55 
1.7 
V 


Temperature 
Coefficient 
4VF/JTa 
IF=5mA 
- 
-2.0 
- 
~V/oC 
of Forward 
Voltage 


Input 
Reverse 
Current 
IR 
VR=5V, 
Ta=25°C 
- 
- 
10 
IlA 


Input 
Capacitance 
CT 
V=O, 
f=lMHz, 
Ta=25°e 
- 
- 
250 
pF 


01 
Output 
Leakage 
Current 
lOlL 
Vee=16V, 
VOl=O, 
VF=O.SV 
- 
0.01 
200 
IlA 
1 


02 
Output 
Leakage 
Current 
I02L 
VCC=16V, 
V02=16V, 
IF=5mJ 
- 
0.2 
200 
IlA 
2 


VS-6=2.3V 
Vee=6V 
0.22 
0.27 
0.32 
01 
Output 
Current 
10 
Rex=2.7n 
A 
3 


IF=5mA, 
Ta=25°C 
Vee=16V 
0.22 
0.27 
0.32 


02 
High 
Level 
Output 
VOH 
VCC=6V, 
Rex=2.7n 
3.5 
5.5 
- 
V 
4 
Voltage 
IF=5mA 


VF=0.SV,Rex=2.70 
Vce=6V 
- 
0.2 
0.4 
V 


02 
Low 
Level 
Output 
IO=0.25A,Ta=25°e 
VCC=16V 
- 
0.2 
0.4 


Voltage 
VOL 
VF=0.SV,Rex=2.70 
5 


Io=0.5A(*1) 
Vce=6V 
- 
0.4 
- 
V 


Ta=25°C 
Vce=16V 
- 
0.4 
- 


Vec=6V, 
IF=5mA 
- 
3.S 
10 
Rex=2.70, 
Ta=25°e 
High 
Level 
Supply 
Current 
ICCH 
VCC=6V,IF=5mA, 
Rex=2.7n 
13 
mA 
- 
- 


VCC=16V,IF=5mA,Rex=2.70 
- 
5.2 
17 


Vce=6V, 
IF=OmA 
- 
11 
17 
Rex=2.70, 
Ta=25°C 
Low 
Level 
Supply 
Current 
IceL 
VCC=6V, 
IF=0mA,Rex=2.70 
22 
mA 
- 
- 


VCC=16V,IF=OmA,Rex=2.70 
- 
13 
25 


"Output 
L-H" 
Threshold 
Rex=2.70 
VCC=6V 
- 
2.5 
5 
Input 
Current 
IFLH 
IO=0.25A 
mA 


V02 >3V 
Vec=16V 
- 
- 
5 


"Output 
H- 
L" Threshold 
Rex=2.70 
Vec=6V 
O.S 
- 
- 
Input 
Voltage 
VFHL 
IO=0.25A 
V 
V02 <0.4V 
Vce=16V 
O.S 
- 
- 


Input 
Current 
Hysterisis 
IHYS 
VeC=6V,Rexa2.70,Ta=25°C 
- 
0.05 
- 
mA 


Supply 
Voltage 
Vce 
5 
- 
16 
V 


Capacitance 
(Input-Output) 
Cs 
Vs-O, 
f-lMHz, 
Ta-2SoC 
- 
1.0 
2.0 
pF 


Resistance 
(Input-Output) 
Rs 
Vsa500V, 
Ta-2SoC 
5xlO 10 
10 IZ 
- 
0 


(*1): 
Duration 
of 
10 time S;lOOIlS 


- 167 - 


I 


TLP557 


TEST 
CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP !' 
MAX. 
UNIT 
CIR- 
CUIT 


Propagation 
Delay 
Time, 
L-+H 
tpLH 
VCC=6V, 
IF=8mA 
- 
I 
5 
IlS 


Propagation. 
Delay 
Time, 
H-+L 
tpHL 
Rex=2.7D. 
- 
I 
5 
IlS 
6 
Output 
Rise 
Time 
tr 
f=5kHz, 
Duty=IO% 
- 
0.05 
- 
IlS 


Output 
Fall 
Time 
tf 
- 
0.05 
- 
IlS 


Common 
Mode 
Transient 
VCM=600V, 
rF=8mA 


Immunity 
at High 
Level 
Outpu 
CMH 
VCC=6V, 
Rex=270D. 
- 
-2000 
- 
V/IlS 
7 
R=IkD., Ta=25°C 


Common 
Mode 
Transient 
VCM=600V, 
IF-OmA 


Immunity 
at Low 
Level 
Output 
CML 
VCC=6V, 
Rex=270D. 
- 
2000 
- 
V/Ils 
7 
R=IkD. 
Ta=25°C 
* All 
typical 
values 
are 
at Ta=25°C. 


TEST 
CIRCUIT 
I : lOlL 
TEST 
CIRCUIT 
5 : VOL 
8 
8 


VF 
VF 


4 


TEST 
CIRCUIT 
2 
I02L 
TEST 
CIRCUIT 
6 
tpLH,tpHL,tr,tf 


.n",_~OOV 


~~ 


SW:A(IF=8mA) 


C 
_ 
480 
(v) 


ML- Ir 
(,us) 


V-3.5V 
--f'C_O,_8_V 
CHL 
sw: 
B(IF=O) 


CML(CMH) 
is the maximum 
rate 
of rise 
(fall) 
of 
the 


common 
mode 
voltage 
that 
can be 
sustained 
with 
the 
output 
voltage 
in 
the 
low 
(high) 
state. 


C 
_ 
480 
(v) 


MH- If 
(,us) 


TLP557 


1.0 


Z0 
...• 
f-<-< 
0.8 
0.. 
...• 
'"'"Ai' 
0.6 
0:: E 
"'1'--' 
~00 
0.4 
0..0.. 


"'I..., 
'"~ 
0.2 
S 
..., 
-< 


t<5kHZ 


DVTY<50'fo 


....•.••. 


-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 


60 


Ta 
("C) 


100 


<- 
-5 
10 
~ 
•..• 


f-< 
Z 
"'I~ 
;:>u 


6l 
0.1 
~ 
0:: 
0~ 


Ta 
25"C 


-T 
1/ I 
I 
I 
I 


I 


I 
I 
I 
I 
II 
I 
I 


T 
/1 
I 
I 
I 
I 
I 


1.2 
1.4 
1.6 


FORWARD 
VOLTAGE 


1.8 


VF 
(V) 


0.3 
0.5 
1 


FORWARD CURRENT 


3 
5 
10 


IF 
(mA) 


--- -....• 
I--. 


I 


TLP558 


ISOLATED 
BUSS DRIVER 


HIGH SPEED 
LINE RECEIVER 


MICROPROCESSOR 
SYSTEM 
INTERFACES 


MOS FET GATE 
DRIVER 


TRANSISTOR 
INVERTER 


The Toshiba 
TLP558 
consists 
of a GaA£As 
light 
emitting 


diode 
and integrated 
high 
gain, 
high 
speed 
photodetector. 


This 
unit 
is 8-lead 
DIP 
package. 


The 
detector 
has 
a three 
state 
output 
stage 
that 


provides 
source 
drive 
and 
sink drive, 
and built-in 


Schmitt 
trigger. 
The detector 
IC has 
an internal 
shield 


that provides 
a guaranteed 
common 
mode 
transient 


immunity 
of lOOOV/~s. 
TLP558 
is inveter 
logic 
type. 


For 
buffer 
logic 
type, 
TLP555 
is in line-up. 


Input 
Current 


Power 
Supply 
Voltage 


Switching 
Speed 


IF=l. 6mA 


VCC=4.5-20V 


tpHL,tpLH=400ns 
Max. 


Common 
Mode 
Transient 
Immunity 


±lOOOV/~s 
Min. 


Isolation 
Voltage 


UL Recognized 


2500Vrms 
Min. 


File 
No. E67349 


8 
5 
W 
1 
4, 


9.66±0.25 


JEDEC 
EIAJ 
TOSHIBA 


ET"~ 
+0.1 
0.25 - 0.05 


1.7.85 - a80 I 


1: NC 
2 : ANODE 
7 
3: CATHODE 
4: NC 
6 
5: GND 


5 
6: Vo 
(OUTPUT) 


7: VE 
(ENABLE) 


8: VCC 
IE 
-YE 
Icc 7 
-YCC 
8 


A O.l~F 
bypass 
capcitor 
must 
be 
connected 
between 
pin 8 and 
5 (See note 
9). 


INPUT 
ENABLE 
OUTPUT 


H 
H 
L 


L 
H 
H 


H 
L 
Z 


L 
L 
Z 
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CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current, 
ON 
IF(ON) 
2* 
- 
5 
mA 


Input Voltage, 
OFF 
VF(OFF) 
0 
- 
0.8 
V 


Supply Voltage 
VCC 
4.5 
- 
20 
V 


Enable 
Voltage 
High 
VEH 
2.0 
- 
20 
V 


Enable 
Voltage 
Low 
VEL 
0 
- 
0.8 
V 


Fan Out 
(TTL Load) 
N 
- 
- 
4 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


* 2mA condition 
permits 
at least 
20% CTR degradation 
guardband. 
Initial 
switching 
threshold 
is 1.6mA or less. 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
10 
mA 
p 
Peak 
Transient 
Forward 
(Note 1) 
1 
~ 
Current 
IFPT 
A 
....:I 


Reverce 
Voltage 
VR 
5 
V 


Output 
Current 
10 
40/-25 
mA 


Peak 
Output 
Current 
(Note 2) 
lOp 
80/-50 
mA 
~ 
Output 
Voltage 
Vo 
-0.5-20 
V 
0•... 


-0.5-20 
V 
u 
Supply 
Voltage 
VCC 
~ 
•... 
Three 
State 
Enable 
Voltage 
-0.5-20 
V 
~ 
VE 
P 
Output 
Power 
Dissipation 
(Note 3) 
Po 
100 
mW 


Total 
Package 
Power 
Dissipation 
(Note 4) 
PT 
200 
mW 


Operating 
Temperature 
Range 
Topr 
-40-85 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
°c 


Isolation 
Voltage(AC, 
lmin., R.H~60%,Ta=25°C)(Note 
5) 
BVS 
2500 
Vrms 


Note 
1 


Note 
2 


Note 
3 


Note 
4 


Note 
5 


Pulse 
Width ~l~s, 
300pps. 


Pulse 
Width ~5~s, 
Duty Ratio ~0.025. 


Derate 
1.8mW/oC 
above 
70°C ambient 
temperature. 


Derate 
3.6mW/oC 
above 
70°C ambient 
temperature. 


Device 
considered 
a tow terminal 
device: 
pins 
1,2,3 and 4 shorted 
together, 


and pins, 5,6,7 
and 8 shorted 
together. 
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CHARACTERIsnc 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. * 
MAX. 
UNIT 


Input 
Forward 
Voltage 
VF 
IF=5mA, 
Ta=25°C 
- 
1.55 
1.7 
V 


Temperature. Coefficient 
of 
iJVF/iJTa IF=5mA 
-2.0 
mV/oC 
Forward 
Voltage 
- 
- 


Input 
Reverse 
Current 
IR 
VR=5V, 
Ta=25°C 
- 
- 
10 
IJA 


Input 
Capacitance 
CT 
VF=OV, 
f=lMHz, 
Ta=25°C 
- 
45 
- 
pF 


Output 
Leakage 
Current 
IOHH 
VF=OV 
VO=VE=5.5V 
- 
- 
100 
IJA 
(VO >VCC) 
VCC=4.5V 
VO=VE=20V 
- 
0.01 
500 


Voltage 
IOL=6.4mA, 
IF=1. 6mA 
0.4 
0.5 
Logic 
Low 
Output 
VOL 
- 
V 
VE=2V 


Logic 
High 
Output 
Voltage 
VOH 
IOH=-2.6mA, 
VF=0.8V 
2.4 
3.3 
V 
- 
VE=2V 


Logic 
Low 
Enable 
Current 
IEL 
VE=0.4V 
- 
-0.13 
-0.32 
mA 


VE=2.7V 
- 
- 
20 


Logic 
High 
Enable 
Current 
IEH 
VE=5.5V 
- 
- 
100 
IJA 


VE=20V 
- 
0.01 
250 


Logic 
Low Enable 
Voltage 
VEL 
- 
- 
0.8 
V 


Logic 
High 
Enable 
Voltage 
VEH 
2.0 
- 
- 
V 


Logic 
Low 
Supply 
Current 
ICCL 
IF=5mA 
VCC=VE=5.5V 
- 
4.0 
6.0 
mA 
VCC=VE=20V 
- 
4.6 
7.5 


Logic 
High 
Supply 
Current 
VF=OV 
VCC=VE=5.5V 
- 
4.2 
6.0 
ICCH 
mA 
VCC=VE=20V 
- 
4.7 
7.5 


IOZL 
VF=OV, 
VE=0.8V 
VO=0.4V 
- 
0.01 
-20 


High 
Impedance 
State 
IF=5mA 
VO=2.4V 
- 
- 
20 
IJA 
Output 
Current 
IOZH 
VE=0.8V 
VO=5.5V 
- 
- 
100 


VO=20V 
- 
1 
500 


Logic 
Low 
Short 
Circuit 
IOSL 
IF=5mA 
VO=VCC=5.5V 
25 
55 
- 
mA 
Output 
Current 
(Note 6) 
VE=2V 
VO=VCC=20V 
40 
80 
- 


Logic 
High 
Short 
Circuit 
IOSH 
VF=OV, 
VO=GND 
VCC=5.5V 
-10 
-25 
- 
mA 
Output 
Current 
(Note 6) 
VE=2V 
VCC=20V 
-25 
-60 
- 


Input 
Current 
Logic 
IFL 
VE=2V, 
IO=6.4mA, 
Vo <0.4V 
0.4 
1.6 
mA 
Low 
Output 
- 


Input 
Voltage 
Logic 
VFH 
VE=2V, 
IO=-2.6mA, 
VO>2.4V 
0.8 
- 
- 
V 
High 
Output 


* All 
typi~l 
values 
are at Ta=25°C, 
VCC=5V, 
IF(ON)=3mA 
unless 
otherwise 
specified. 
-172 - 
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* 
CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current 
Hysteresis 
IHYS 
VCC=VE=5V 
- 
0.05 
- 
mA 


VS=3000VDC, 
R.H~ 
60% 
Input-Output 
IS 
Ta=25°C, 
t=5sec. 
- 
- 
100 
/.lA 
Insulation 
Leakage 
Current 
(Note 5) 


VS=500VDC, 
R.H ~60% 
1012 
Resistance 
(Input-Output) 
RS 
- 
- 
n 
Ta=25°C 
(Note 5) 


Capacitance 
(Input-Output) 
Cs 
VS=OV, 
f=lMHz, 
Ta=25°C 
1.0 
pF 
- 
- 
(Note 5) 


TEST 
* 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
to 
Logic 
High 
Output 
tpLH 
IF=3--+0mA 
- 
250 
400 
ns 
(Note 
7) 


Propagation 
Delay 
Time 
to 
1 
Logic 
Low 
Output 
Level 
tpHL 
IF=0--+3mA 
- 
270 
400 
ns 
(Note 
7) 


Output 
Rise 
Time 
(10-90%) 
tr 
IF=3--+0mA 
- 
35 
75 
ns 


Output 
Fall 
Time 
(90-10%) 
tf 
IF=O--+3mA 
- 
20 
75 
ns 
Output 
Enable 
Time 
to 
tpZH 
VE=O--+3V 
- 
- 
ns 
Logic 
High 


Output 
Enable 
Time 
to 
VE=O--+3V 
tpZL 
- 
- 
ns 
Logic 
Low 
2 


Output 
Disable 
Time 
from 
VE=3--+OV 
tpHZ 
- 
- 
ns 
Logic 
High 
Output 
Disable 
Time 
from 
VE=3--+OV 
Logic 
Low 
tpLZ 
- 
- 
ns 


Common 
Mode 
Transient 
IF=OmA, 
VCW50V 
Immunity 
at Logic 
High 
CMH 
1000 
- 
V//.ls 
Output 
(Note 8) 
VO(Min)=2V 


Common 
Mode 
Transient 
IF=1.6mA, 
VCM=50V 
Immunity 
Logic 
Low 
Output 
CML 
-1000 
- 
V//.ls 
(Note 8) 
VO(Max)=0.8V 


I 
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Note 
6 


Note 
7 


Duration 
of output 
short 
circuit 
time 
should 
not 
exceed 
IOms. 


The 
tpLH 
propagation 
delay 
is measured 
from 
the 
50% 
point 
on 
the 
trailing 
edge 
of 


the 
input 
pulse 
to the 
1.3V 
point 
on 
the 
leading 
edge 
of 
the 
output 
pulse. 


The 
tpHL 
propagation 
delay 
is measured 
from 
the 
50% 
point 
on 
the 
leading 
edge 
of 


the 
input 
pulse 
to 
the 
1.3V 
point 
on 
the 
trailing 
edge 
of 
the 
output 
pulse. 


CML 
is 
the maximum 
rate 
of 
fall 
of 
the 
common 
mode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
low 
state 
(VO<0.8V). 


CMH 
is 
the maximum 
rate 
of 
rise 
of 
the 
common 
mode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
state 
(VO>2.0V). 


A ceramic 
capacitor 
(O.I~F) 
should 
be 
connected 
from 
pin 
8 to pin 
5 to 


stabilize 
the 
operation 
of 
the 
high 
gain 
linear 
amplifier. 
Failure 
to 


provide 
the bypassing 
may 
impair 
the 
switching 
property. 
The 
total 
lead 


length 
between 
capacitor 
and 
coupler 
should 
not 
exceed 
lcm. 


INPUT 
IF 


OmA 
lOpHL 
lOpLH 


90% 
VOH 


OUTPUT 
Vo 
10% 


L3V 


VOL 


lOt 
lOr 


OUTPUT 
MONITORING 
NODE 
PULSE 
GENERATION 
lOr=lOf=5na 


VO=5V 


INPUT 
MONITORING 
NODE 


DI-D4 


Dl 
:IS1588 


CL 
D2 


c: 
D3 


""'" 
D4 


CL 
is approximately 
15pF 
which 
includes 


probe 
and 
stray 
wiring 
capacitance. 
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OUTPUT Vo 
IF=IF(ON) 


OUTPUT Vo 
IF= 
OmA 
S1 
OPEN 
S2 
CLOSED 


---3V 
L3V 
OV 


tpLZ 
S1 AND S2 
CLOSED 


VOH 
""1.5V 


PULSE 
GENERATOR 
ZO=50n 


tr=tf=5De 


INPTU 
VE 
MONITORING 
NODE 


CL is approxiamtely 
l5pF which 
includes 


probe 
and stray wiring 
capacitance. 


k-'" 
ov 


tf 


VOH 


~VO(MIN.). 


OUTPUT Vo 
SWITCH 
AT A:IF=OmA 


VOL 
rc=- Vo (MAX.) • 


SWITCH 
AT B:IF=1.6mA 


• 
SEE 
NOTES 


OUTPUT Vo 
MONITORING 
NODE 
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TENTATIVE 
DATA 


DIGITAL 
LOGIC 
GROUND 
ISOLATION. 


LINE RECEIVER. 


MICROPROCESSOR 
SYSTEM 
INTERFACES. 


SWITCHING 
POWER SUPPLY 
FEEDBACK 
CONTROL. 


TRANSISTOR 
INVERTOR. 


The Toshiba 
TLPSS9 
consists 
of a GaAtAs high-output 


light emitting 
diode 
and a high 
speed detector 
of one 


chip photo 
diode-transistor. 
This unit is 8-lead 
DIP 


package. 


TLPSS9 
has no internal 
base 
connection, 
and a Faraday 


shield 
integrated 
on the photodetector 
chip provides 


an effective 
common mode noise 
transient 
immunity. 


Isolation 
Voltage 


Swit ching Speed 
tpHL=O.3~s(Typ.) 


tpLH=O.S~s(Typ.)(RL=1.9k~) 


TTL Compatible 


UL Recognized 


1.2 


0.5 


2.54±0.25 


J EDEC 


EIAJ 


TOSHIBA 


I: 
N.C. 
8 
2: 
ANODE 


2 
7 
3: 
CATHODE 


3 
6 
4: 
N.C. 


4 
5 
5: 
EMITTER 


6 : COLLECTOR 


7: 
N.C. 


8: 
VCC 


I 
,":rr 
Vr 
I 
I 


3 
I 
I 


SHIELD1 


ICC 


- 
VCC 
8 
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CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
11;' 
25 
mA 


Pulse 
Forward 
Current 
(Note 2) 
IFP 
50 
mA 
0 
Peak 
Transient 
Forward 
Current 
(Note 
3) 
IFPT 
1 
A 
~ 
...:l 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 4) 
PD 
45 
mW 


Output 
Current 
10 
8 
mA 
~ 
Peak 
Output 
Current 
lOp 
16 
mA 
0 
Eo-< 
Vo 
-0.5'V15 
V 
u 
Output 
Voltage 
w 
Eo-< 
VCC 
-0.5'V15 
V 
w 
Supply 
Voltage 
0 
Output 
Power 
Dissipation 
(Note 5) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-55'VIOO 
·C 


Storage 
Temperature 
Range 
Tstl'!: 
-55'V125 
·C 


Lead 
Solder 
Temperature 
(10 sec. ) 
(Note 6) 
Tsol 
260 
·C 


Isolation 
Voltage 
(AC, Imin. , R.H<60%) 
(Note 
7) 
BVS 
2500 
Vrms 


Note 
1 


Note 
2 


Note 
3 


Note 
4 


Note 
5 


Note 
6 


Note 
7 


Derate 
0.8mA 
above 
70·C. 


50% 
duty 
cycle, 
Ims pulse 
width. 


Derate 
1.6mAj·C 
above 
70·C. 


Pulse 
width~l~s, 
300pps. 


Derate 
0.9mWj·C 
above 
70·C. 


Derate 
2mWj·C 
above 
70·C. 


Soldering 
portion 
of 
lead 
: up 
to 2mm 
from 
the body 
of the device. 


Device 
considered 
a two terminal 
device: 
Pins 
1,2,3 
and 4 shorted 
together 


and pins 
5,6,7 
and 
8 shorted 
together. 
I 
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CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;16rnA 
- 
1.65 
1.85 
V 


Forward 
Voltage 
(':NF/ 
IF;16rnA 
- 
-2 
- 
mV/oC 
Cl 
Temperature 
Coefficient 
6Ta 
~ 
....:I 
Reve rse 
Current 
IR 
VR;5V 
- 
- 
10 
\lA 


Capacitance 
Between 
CT 
VF;O, 
f;lMHz 
- 
45 
- 
pF 
Terminal 


IOH (1) 
IF;OmA, 
VCC;VO;5.5V 
- 
3 
500 
nA 


High 
Level 
Output 
IOH (2) 
IF;OmA, 
VCC;VO;15V 
- 
- 
5 
P': 
0 
Current 
IF;OrnA, 
\lA 
Eo< 
VCC;VO;lSV 
u 
IOH 
50 
~ 
- 
- 
Eo< 
Ta;70°C 
~ 
Cl 
High 
Level 
Supply 
ICCH 
IF;OmA, 
VCC;15V 
- 
0.01 
1 
\lA 
Voltage 


IF;16mA 


Current 
Transfer 
Ratio 
IO/IF 
VCC;4.5V 
20 
40 
- 
% 


VO;0.4V 


Cl 
~ 
Low 
Level 
Output 
Voltage 
VOL 
IF;16mA, 
VCC;4.5V 
- 
- 
0.4 
V 
§; 
IO;2.4mA 
0u 
R.H.:s60%, VS;500VDC 
10 
12 
Resistance 
(Input-Output 
RS 
(Note 
7) 
5xlO 
10 
- 
Sl 


Capacitance 
Cs 
VS;O, 
f;lMHz 
(Note 
7) 
- 
0.8 
- 
pF 
(Input-Output 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
tpHL 
IF;0+16rnA, VCC;5V, 
RL;1. 9kSl 
- 
0.2 
0.8 
\ls 
(H+L) 
1 
Propagation 
Delay 
Time 
tpLH 
IF;16+0rnA, VCC;5V, 
RL;1. 9kSl 
- 
0.3 
0.8 
\lS 
(L+H) 


Common 
Mode 
Transient 
IF;OmA, 
VC~400Vp_p 
Immunity 
at Logic 
High 
C~ 
RL;4.lkSl 
2000 
10000 
- 
V/\ls 
Output 
(Note 
8) 
2 
Common 
Mode 
Transient 
IF;16mA, 
VCM;400Vp_p 
Immunity 
at Logic 
Low 
CML 
RL;4.lkSl 
-2000 
10000 
- 
V/\ls 
Output 
(Note 
8) 


TLP559 


CML is the maximum 
rate of fall of the 
common mode 
voltage 
that 
can be 


sustained 
with 
the output 
voltage 
in the logic 
low state 
(VO<O.8V). 


CMH is the maximum 
rate of rise of the common mode 
voltage 
that 
can be 


sustained 
with 
the output 
voltage 
in the logic high 
state 
(VO>2.0V). 


I:TL- 


Vo 


OUTPUT 
MONITOR 


1.5V 


VOL 


Vo 
OUTPUT 
MONITOR 


Vo 


(Ir= 
16mA) 


- 
O.8V 


VOL 


320(V) 
CML=~ 
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100 


50 
8 
f-< 
30 
;:1 
«:~"'~ 
""~ 
en 
10 
Z"";;- 


f-<$ 
5 


f-< 
Z 
3 
'"«:«: 
::>u 


100 


50 


~ 


30 


~ 
10 


5 
!i 
3 
~ 
!3u 
0.5 
~ 
0.3 
~ 
0.1 
15 


"" 
0.05 
0.03 


Ta 
25 I:: 


I 
I 
1/ 
I 


V 
I 


I 


I 


12 
IA 
I~ 
I~ 
FORWARD VOLTAGE 
VF( V) 


<' 
300 
"~- 
100 
f-< 
Z 
50 
'"«:«: 
30 
::>u 


f-< 
::> 
10 
'" 
f-< 
::> 
5 
0 
'"' 
3 


'"> 
'"'"' 
is 
1 


51 
0.6 


) 
1/ 


/ 


., 
/ 


I 


Vcc 
5V 
Vo 
OAV 


II' 
_ 
~"''C....••......... 
.....)..... 
.;;;:: 
- 
't"'" 
"/ 
....... 
v 
V 
7-'" 
\\l\l 


~ 


••...... 


......•.... - 


~ 
~~ 
-2A 
;:1> 
'" 
E 
"'~ 
::e '" 
-2.2 
"'f-< 
~~ 
"> 
-2.0 
< ..•• 
f-< 
,",f-< 
~?ii -18 
~~ 
~t -16 
""'" 
00 
""u -IA 
0.1 
0.30.5 
1 
3 
5 
10 
FORWARD CURRENT 
IF(mA) 


VCC=5V 


VO=OAV 


Ta= 
251:: 


5 
<' 
3 
E 
'0 


f-< 


~ 
05 
«: 
0.3 


::>u 
!; 
0.1 


'"~ 
0.05 
o 0.03 


0.1 
0.3 
0.5 
1 
3 
5 
10 
30 
50 
100 
300 
FORWARD CURRENT 
IF( mA) 


12 


10 


"" 
~ 
0.8 


'" 
06 
N:; 
~ 
OA 
0 
Z 
0.2 


0 


....... 
--r-. 
..•.... 
.........• 


......•• 


NOlMALIZED 
TO 


IF~16mA 


VCC=4.5V 


VO=O.4V 


Ta~ 
251:: 


40 
- 0 
0 
20 
40 
60 
80 
10 
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~ 
3 
,...~ 


"" ~ 
-<~ 
'"" 
"''"'' 
"" 
:I: 
0- 
z- 
8 :i: 
0.5 
,... 
-< 
'""" 


0- 
-<- 
0.3 


""~ 


"" 


30 
VCC= 5V 
~--- - 
,..- .- 
t-"'; 


25 
Ta = 25'C 
I 


20 


15 


10 


Ir= 
5mA 


I 
I 
I 


~ 


10 


.2 
8 


,... 
6 
z~ 
<>:: 
:> 
CJ 
,... 
:> 


"" 
2 
,... 
:>0 


2 
4 
5 
6 


OUTPUT 
VOLTAGE 
Vo (V) 


Ir= 
16mA 


VCC= 5V 
tpill 
V 


Ta = 25'C 
/ 


V 


/' 
/ 
~ 
tpHL 
/ 


3 
5 
10 


LOAD 
RESISTANCE 


30 
50 


RL (kG) 


>-~ 
4 
0 
> 


~ 
3 


-<,... 


'""0> 
2 
,... 
:> 


"",... 
:>0 


~\ 
}'tf~:' 
.\~ 
\ 
\ 


1\ 
•... 
Ta = 25'C 


T 


...; 
\~ 


- 
"'\-; 
';;\0\ 


""-- -,;:: 
-..;;: 


4 
8 
12 
16 
20 
24 


FORWARD 
CURRENT 
IF 
(mA) I 


TLP560G 


TRIAC 
DRIVER 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The 
TOSHIBA 
TLPS60G 
consists 
of a photo-triac 
optically 


coupled 
to a gallium 
arsenide 
infreared 
emitting 
diode 


in a six 
lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


On-State 
Current 


Isolation 
Voltage 


UL Recognized 


400V 
Min. 


lOOrnA Max. 


2S00Vrms 
Min. 


File 
No. E67349 


*1 
: 2S0Vac 
or 300Vdc 
for 
Isolation 
Groupe 
C 


Trigger 
LED 
Current 


TRIGGER 
LED 
CURRENT 
(rnA) 
MARKING 
CLASSI- 
VT-6V, 
Ta=2SoC 
OF CLASSI- 
FICATION* 
MIN. 
MAX. 
FICATION 


(IFTS) 
- 
S 
T5 
(IFT7) 
- 
7 
T5,T7 


Standard 
- 
10 
TS,T7,Blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 
TLPS60G(IFT5): 
TLP560G 


3 
2 
1EJ] 


4 
6 


I 7.12±0.2 
5 I 
7.62 


JEDEC 
EIAJ 


TOSHIBA 


0.25 


7.85 - 
8.80 


1~6 
2 
~ 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


TLP560G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
SO 
mA 


Forward 
Current 
Derating 
(Ta ,!?"S3°C) 
f::,.IF/oC 
-0.7 
mA/"C 


l=l 
Peak 
Forward 
Current 
(lOOjJs pulse, 
100pps) 
IFP 
1 
A 
w 
....:l 
Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


Ta;2S'C 
100 
On-State 
RMS 
Current 
IT(RMS) 
mA 


Ta;70°C 
SO 


p:; 
0 
On-State 
Current 
Derating 
(Ta ,!?,,2S0C) 
f::,.IT/oC 
-1.1 
mA/oC 
E-< 
U 
w 
Peak 
On-State 
Current 
(lOO)Js pulse, 
120pps) 
ITP 
2 
A 
E-< 
W 
l=l 
Peak 
Nonrepetitive 
Surge 
Current 
ITSM 
(Pw;lOms, 
DC;lO%) 
1.2 
A 


Junction 
Temperature 
Tj 
100 
·C 


Storage 
Temperature 
Range 
Tstg 
-SS'V12S 
°c 


Operating 
Temperature 
Range 
Topr 
-4Q'VIOO 
·C 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min., 
RH ~60%) 
BVS 
2500 
Vrms I 


TLP560G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOrnA 
1.0 
1.15 
1.3 
V 
0 
IR 
VR=5V 
~ 
Reverse 
Current 
- 
- 
10 
j.lA 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=400V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITM=lOOrnA 
- 
1.7 
3.0 
V 
p::: 
0 
Holding 
Current 
IH 
- 
- 
{).2 
- 
mA 
""'u~ 
""' 
Critical 
Rate 
of Rise 
dv/dt 
Vin=120Vrms, 
Ta=85°C 
~ 
200 
500 
- 
V/j.lS 
0 
of Off-State 
Voltage 
(Fig. 
1) 


Critical 
Rate 
of Rise 
dv/dt(c) 
IT=15mA, 
Vin=30Vrms 
- 
0.2 
- 
V/jJs 
of Commutating 
Voltage 
(Fig. 
1) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=3V 
- 
5 
10 
mA 


Capacitance(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
r2 


AC, 
1 minute 
2500 
- 
- 


Isolation 
Voltage 
BVS 
Vrms 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Fig.l 
dv/dt 
TEST 
CIRCUIT 


+ 
Rin 
Vin 
1 
6 
JlJU1Jl..::.. 
Vec 
120.0. 


Vee 
2 
5 
OV 


RL 
I 
·W 
:5 
4, 
clv/cl "(c) 
clv/c!t; 


TLP560G 


0 
"\ 
'\ 
'\. 


\. 


0 
\. 


0 


0 


0204060 


AMBIENT 
TEMPERATURE 


SO 
100 


Ta 
("C) 


~30.. 
El 


Po< 10 
~ 
H 
5 


30 


00 
PULSE 
WHDTH;o;;;;100"e 


Ta=25"C 
00 


00 


0 


.....•.• 


00 


50 


30 
- 
- 


10 
10-3 
3 
10-2 
3 


DUTY 
CYCLE 
RATIO 


-3.2 
f:ll-' 
::> ;;- 
-2S 
E-< El 
. 
<~ 


~ ~ 
-2.4 
~.., 


E-< 
). 
-2.0 
"'I> 
0.., 
.. 
E-< 
-1.6 
HE-< 
OZ 
>"'1 
A ~ 
-1.2 
O:;H 
<~ 
~ ~ 
-o.S 
00 
~o 


•.•...... 


....... 


"""---- 


-- 


0.3 
1 
3 


FORWARD CURRENT 


10 


IF 
(mA) 


"""1'\ 
'\ 


E-< 
Z 
100 
~ 
::>~ 
0" 
SO 


"'I~ 
E-< 
~;; 
60 


'f'ii1 
z~0.': 
40 
ro 
:>i 


0:; 


o 
20 
40 
60 
80 
100 


AMBIENT 
TEMPERATURE 
Ta 
("C) I 


Ta 
25 "C 


V 
I 
I 
I 


11 
I 
I 
I 


/ 


5 


I 


1 
V 


o.S 
1.0 
1.2 


FORWARD VOLTAGE 


1.4 
1.6 


VF 
(V) 


~ 
1000 
~ 


500 


~ 
300 


H 
/ 
I 
/ 


I 


PULSE 
WI DTH s:: 10" 
e 


REPETITIVE 
FRE~UENCY 


I 
-100Hz 


II 
Ta =25"C 
1 
0.6 
1.0 
L4 
LB 


PULSE 
FORWARD VOLTAGE 


2.2 
2.6 


VFP 
(V) 


TLP560G 


VT=3V 


RL=lOOn 


20 
40 
50 


AMBIENT 
TEMPERATURE 


80 


Ta 
("C) 


«~ 


tQ 
H 
•.. 


0. 
z 
~ 
p 
0 
0. 


0 
Z 
H 
AH0 
tQ 


0. 


2 


VT=3V 


1 


5 
-- - 


1 


20 
40 
50 


AMBIENT 
TEMPERATURE 


80 


Ta 
("C) 


TLP560J 


TRIAC 
DRIVER. 


PROGRAMMABLE 
CONTROLLERS. 


AC-OUTPUT 
MODULE. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLPS60J 
consists 
of a photo-triac 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 
diode 


in a six lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


On-State 
Current 


600V Hin. 


100mA Max. 


2S00Vrms 
Min. 


File 
No. E67349 


Isolation 
Voltage 


UL Recognized 


Isolation 
Operating 
Voltage 


TRIGGER 
LED 
CURRENT 
(mA) 
MARKING 
CLASSI- 
VT=6V, 
Ta=2S'C 
OF CLASSI- 
FICATION* 
MIN. 
MAX. 
FICATION 


(IFT7) 
- 
7 
T7 


Standard 
- 
10 
T7, Blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 
TLPS60J(IFT7) 
: TLPS60J 


J EDEe 


E IAJ 


TOSHIBA 


IB6 
2 
~ 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


I 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~53'c) 
t:.IF/oC 
-0.7 
mArC 
0 
Peak 
Forward 
Current 
(lOO).lspulse, 
IFP 
f%l 
100pps) 
1 
A 
....:l 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


I Ta-25'C 
100 
On-State 
RMS 
Current 
IT(RMS) 
mA 
I Ta=70°C 
50 


po: 
(Ta ~25°C) 
t:.IT/oC 
-1.1 
mArC 
0 
On-State 
Current 
Derating 
Eo<u 
lzl 
Peak 
On-State 
Current 
(lOO).lspulse, 
l20pps) 
ITP 
2 
A 
Eo< 
lzl0 
Peak 
Nonrepetitive 
Surge 
Current 
(Pw=lOms, 
DC=lO%) 
ITSM 
1.2 
A 


Junction 
Temperature 
Tj 
100 
·c 


Storage 
Temperature 
Range 
Tstg 
-55"-125 
°c 


Operating 
Temperature 
Range 
Topr 
-40'UIOO 
°c 


Lead 
Soldering 
Temperature 
(10 sec.) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min., 
RH ~60%) 
BVS 
2500 
Vrms 


TLP560J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
0 
10 
IlA 
~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
...:l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITM=lOOmA 
- 
1.7 
3.0 
V 


<>: 
1.0 
0 
Holding 
Current 
IH 
- 
- 
- 
mA 
E-<u 
Ta=85·C 
~ 
Critical 
Rate 
of Rise 
dv/dt 
Vin=240Vrms, 
500 
V/Ils 
E-< 
of Off-State 
Voltage 
(Fig .1) 
- 
- 
~0 


Critical 
Rate 
of Rise 
dv/dt(c) 
IT=15mA, 
Vin=60Vrms 
0.2 
V/Ils 
of Commutating 
Voltage 
(Fig .1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V, 
RL=loon 
- 
5 
10 
mA 


Capacitance(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5XIOIO 
1014 
- 
n 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
·c 


+ 
Rin 
vin 
1 
6 
Vcc 
120n 


2 


RL 
3 
4, 


4,kn 


MUULvcc 
I__ 
UO 
V 


dV/dt(c) 
dV/dt 


TLP560J 


60 


'"' 
Z 


"" 
50 
~ 
p 
0 


A~ 
~O 
~ ~ 
lti~ 
30 
o 
1%< 
1%<H 


""H 
20 
~ 
~ 
H 
10 
~ 


3000 
~~ 
~ 
1000 


H 
500 


""'"' 
300 


rnz 
H"" 
plti 
Il<gi 
100 


""0 
H~fi! 
50 
~~ 
30 
:Hi 
-<:1%< 


\. 


I\. 


\. 


'\ 


I\. 


o 
20 
~O 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta CC) 


PULSE 
WHDTH;;;;;;lOOt's 


Ta =25·C 


" 


10-3 
3 
10-2 
3 
10-1 


DUTY 
CYCLE 
RATIO 
~ 


...... 


.•.•..•.. 


•........... 
-- 


120 


'"'z 
100 


""~ 
p~ 
0-<: 
80 
a 
""~ 
'"'-<: 
'"' 


rn 
60 
rn ~ 
Iz~ 
0 '"' 
H 
~O 


rn 
~ 
20 
lti 


" """ 
"\ 
.""'\:" 


80 
100 


Ta 
COC) 


o 
20 
~O 
60 


AMBIENT 
TEMPERATURE 


0.8 
1.0 
1.2 


FORWARD VOLTAGE 


~~ 
1.6 


VF 
(V) 


/' 
/ 


j 


PULSE 
WIDTHS 
lOt's 


REPETITIVE 
FRE~UENCY 


I 
-100Hz 


1/ 
Ta=25·C 


1.0 
1.~ 
1.8 


PULSE 
FORWARD VOLTAGE 


2.2 
2.6 


VFP 
( 
V) 


TLP561G==_ 


TRIAC 
DRIVER 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLPS61G 
consists 
of a zero voltage 
crossing 


turn-on 
photo-triac 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead plastic 


DIP package. 


Peak 
Off-State 
Voltage 
400V 
Min. 


On-State 
Current 
100mA Max. 


Isolation 
Voltage 


UL Recognized 


2S00Vrms 
Min. 


File 
No. E67349 


*1 
: 2S0Vac 
or 300Vdc 
for Isolation 
Groupe 
C 


Trigger 
LED 
Current 


TRIGGER 
LED 
CURRENT 
(mA) 
MARKING 
CLASSI- 
VT=6V, 
Ta=2SoC 
OF CLASSI- 
FICATI0N1, 
MIN. 
MAX. 
FICATION 


(IFTS) 
- 
S 
TS 


(IFT7) 
- 
7 
TS, T7 


Standard 
- 
10 
TS, T7, Blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use standard 
product 
type 
name, 
i.e. 
TLPS61G 
(IFTS): 
TLPS6lG 


3 
2 
1EJ] 


JEDEC 


E IAJ 


TOSHIBA 


1~6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
-3: 
NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


I 


TLP561G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta~53° C) 
/HF/oC 
-0.7 
mA/oC 


Cl 
Peak 
Forward 
Current 
(lOOI'S pulse, 
100pps) 
IFP 
1 
A 
~ 
....:I 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


I Ta=25°C 
IT(RMS) 
100 
On-State 
RMS 
Current 
mA 


p:: 
I Ta=70°C 
50 
0•... 
On-State 
Current 
Derating 
(Ta~25°C) 
llITrC 
-1.1 
mArC 
u~ 
•... 
Peak 
On-State 
Current 
(IOOI'S pulse, 
120pps) 
ITP 
~ 
2 
A 
Cl 
Peak Nonrepectitive 
Surge 
Current 
(Pw=10ms, 
DC=10%) 
ITSM 
1.2 
A 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55"'125 
°c 


Operating 
Temperature 
Range 
Topr 
-40"'100 
°c 


Lead 
Soldering 
Temperature 
(IO sec. ) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min., 
RH:;;60%) 
BVS 
2500 
Vrms 


TlP561G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOrnA 
1.0 
1.15 
1.3 
V 


l=l 
IR 
VR=SV 
10 
/.IA 
~ 
Reverse 
Current 
- 
- 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=400V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITW100rnA 
- 
1.7 
3.0 
V 
p:: 
0 
Holding 
Current 
IH 
0.2 
mA 
•... 
- 
- 
- 
U~ 
Critical 
Rate 
of Rise 
Vin=120Vrms• 
Ta=8SoC 
•... 
dv/dt 
200 
500 
- 
V//.IS 
~ 
of Off-State 
Voltage 
(Fig.l) 
l=l 
Critical 
Rate 
of Rise 
dv /dt(c) 
Vin=30Vrms, 
IT=lSmA 
0.2 
V//.Is 
of 
Commutating 
Voltage 
(Fig .1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=3V, 
RL=lOO.o. 
- 
5 
10 
mA 


Inhibit 
Voltage 
VIH 
IF=Rated 
1FT 
- 
- 
40 
V 


Leakage 
in Inhibited 
State 
IIH 
IF=Rated 
1FT 
- 
100 
300 
/.IA 
VT=Rated 
VDRM 


Capacitance 
(Input to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=SOOV 
5 x 1010 
1014 
- 
.0. 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC. 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 


+ 
Rin 
Vin 
120.0. 1 
6 
Vcc 
2 
"- 
3 
4 
RL 
2k.o. 


~vcc 
L---l-J0V 


dv/dt(c) 
dV/dt 


I 


TLP561G 


60 


E-< 
Z 
50 
E;j 
<>: 
6 
40 
~ ~ 
A ] 
~ 
30 
<>:0 ~ 
~ ~ 
~ 
20 
,..< 
<Il 
~ 
10 
,..< 
,..< 
-< 


~ 
3000 
] 
e: 1000 
~ 
500 


~ 
~ 
300 
SE;j 
"'<>: 
~;:> 
100 
,..<u 
~ iil 
50 
3 ~ 
30 
:;J~ 


'\ 
\. 


"- 


'\. 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
CC) 


PULSE 
WIDTH::;;;100tts 
Ta = 25"C 


-- 


..•.•.., 


;::: 
c-- 
f- 
'- 


10-3 
3 
10-2 
3 
10-1 
3 


DUTY 
CYCLE 
RATIO 
DR 


r-.... 


•....... 


---- 
r- 
-- 


0.3 
1 


FORWARD 
CURRENT 


10 


IF 
(mA) 


120 


E-< 
100 
z 
E;j 
<>:;:>~ 
80 
u ~ 
~~ 
~ ~ 
60 


~ 
;;E 


I 
<>: 
z~ 
40 
o 
E-< 
. ~ 


</J 


;;E 
20 


<>: 


....• 


"- 
"- 
"- "'" 


"- "- 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
CC) 


100 


50 
1 


30 
~~ 
10 


E-< 
5 
z 
3 
E;j 
<>: 
;:>u 


A 
<>: 
0.5 
~ 
0.3 
0~ 


Ta 
25"C 


I 
/ 
I 
/ 


/ 


I/ 


0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD 
VOLTAGE 
VF 
(V) 


IFP 
- 
VFP 


1000 
1 500 


'" 


300 
~~ 


100 


/' 
1/ 


II 


PUL SE WI DTH:5: 10tls 


REPETITIVE 
FREQUENCY 


I 
100Hz 
Ta=25"C 


1.0 
1.4 
1.8 


PULSE 
FORWARD 
VOLTAGE 


2.2 
2.6 


VFP 
(V) 


TLP561J 


TRIAC 
DRIVER. 


PROGRAMMABLE 
CONTROLLERS. 


AC-OUTPUT 
MODULE. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP56lJ 
consists 
of a zero voltage 
crossing 


turn-on 
photo-triac 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead plastic 


DIP package. 


Peak 
Off-State 
Voltage 


On-State 
Current 


600V Min. 


lOOmA Max. 


2500Vrms 
Min. 


File 
No. E67349 


Isolation 
Voltage 


UL Recognized 


*1 
: 250Vac 
or 
300Vdc 
for Isolation 
Groupe 
C 


Trigger 
LED 
Current 


TRIGGER 
LED 
CURRENT 
(mA) 
MARKING 
CLASSI- 
VT=6V, 
Ta=25°C 
FICATION* 
OF CLASSI- 


MIN. 
MAX. 
FICATION 


(IFT7) 
- 
7 
T7 


Standard 
- 
10 
T7, Blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
Le. 
TLP56lJ 
(IFT7) 
: TLP56lJ 


3 
2 
1 
E:D 


JEDEC 


E IAJ 


TOSHIBA 


1~6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


I 


TLP561J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~53·C) 
f:,Ii!"C 
-0.7 
mA/"C 


t=l 
Peak 
Forward 
Current 
(lOOjJs pulse, 
100pps) 
IFP 
1 
A 
~ 
...:l 
Reverse 
Vol tage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
·C 


Off~State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


ITa=25·C 
100 


p:: 
On-State 
RMS 
Current 
ITa=70·C 
IT(RMS) 
50 
mA 
0 
E-< 
On-State 
Current 
Derating 
(Ta ~ 
25·C) 
/;"IT/·C 
-1.1 
mA/"C 
u~ 
E-< 
Peak 
On-State 
Current 
(lOOjJs pulse, 
l20pps) 
ITP 
2 
A 
~ 
t=l 
Peak 
Nonrepetitive 
Surge 
Current 
(Pw=lOms, 
DC=lO%) 
ITSM 
1.2 
A 


Junction 
Temperature 
Tj 
100 
·C 


Storage 
Temperature 
Range 
Tstg 
-55"-125 
·C 


Operating 
Temperature 
Range 
Topr 
-40"-100 
·C 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min., 
RH ~60%) 
BVS 
2500 
Vrms 


TLP561J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOrnA 
l.0 
l.15 
1.3 
V 
p~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IlA 
....:I 


I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V 
- 
10 
100 
nA 


p:: 
Peak 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
l.7 
3.0 
V 
0 
0.2 
<-< 
Holding 
Current 
IH 
- 
- 
- 
mA 
u~ 
Critical 
Rate 
of Rise 
Vin=240Vrms, 
Ta=85°C 
<-< 
dv/d t 
200 
500 
V/Ils 
~ 
of Off-State 
Volta~e 
(Fig .1) 
- 
p 


Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=60Vrms, 
IT=15mA 
0.2 
V/IlS 
of Commutating 
Voltage 
(Fig .1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V, 
RL=lOon 
- 
5 
10 
mA 


Inhibit 
Voltage 
VIH 
IF=Rated 
1FT 
- 
- 
50 
V 


Leakage 
in Inhibited 
State 
IIH 
IF=Rated 
1FT 
200 
600 
IlA 
- 


VT=Rated 
VDRM 


Capacitance(Input 
to Ou.tput) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minu te 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


~vcc 


I 
.U 


OV 


dV/dt(c) 
dV/dt 


I 


TLP561J 


:3000 
«: 
El 
"-' 
~ 
1000 


H 
500 
filE-< 
300 
o:l z 
5~ 
Po< 
P:< 
p 
100 
;:]0 


~A 
50 
~~ 
30 
..:l 
P:< 
..:lO 
«: I'< 


\ 
'\ 
\. 


\ 


1'\ 


o 
-20 
0 
20 
40 
60 
80 
100 
120 
AMBIENT TEMPERATURE To. ("C) 


PULSE WHDTH:O;;;100tts 
To.=2S"C 


~ 


......• 


..•... 


E 


10 -3 
3 
10 -2 
3 
10-1 


DUTY CYCLE RATIO 
D.R 


r--.. 


...•.... 


.....•...... 
-- 


E-<i 100 


or-. 
80 


fiI 
~ 
E-<"-' 
~ ~ 
60 
'f ~ 
z"-' 
o 
E-< 40 
·H 


o:l 


100 


r-. 
50 
~ 
30 


I'< 
H 
10 


E-< 
5 
zi 


3 


° 
1 
&l 
0.5 
«: 
~ 
0.3 
0 
I'< 


1000 
<' 
500 
~ 


Po< 
300 


I'< 
H 


"- 
\. 
" \. 


"1"- 


'" 


"- 


a 
20 
40 
60 
80 
100 
120 
AMBIENT TEMPERATURE To. ("C) 


To. 
2S"C 


/ 
I 
I 
I 


Y 
I 
I 
I 


/1 


I 
/ 


I 


1/ 


0.8 
1.0 
1.2 


FORWARDVOLTAGE 


IFP - VFP 


1.4 
1.6 


VF (V) 


./ 
/ 


PULSE WIDTHS: 10tts 
REPETITIVE 
F~UENCY 


I 
100Hz 
To. ~ 2S"C 


TLP570, TLP571 


PROGRAMMABLE 
CONTROLLERS 
AC/DC-INPUT 
MODULE 
SOLID STATE 
RELAY 


The TOSHIBA 
TLP570 
and TLP571 
consist 
of a 


darlington 
connected 
photo-transistor 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 


diode 
in a six lead 
plastic 
DIP 
package. 


TLP570 
is no-base 
internal 
connection 
for high-EMI 


1000% Min. 


2500Vrms 
Min. 


File 
No. 
E67349 


Isolation 
Voltage 


UL Recognized 


6 
5 
4 


bd1 
1 
2 
:3 


7.62±0.25 


I 7.12±0.25 
I 
I 
I 
~5~ 


1.2, 
" 
t') 
~ 


0.5 
;;; 
+ 0.1 


oi 
0.25-0.05 
2.54o±0.25 
I 7.85 - 
8.80 I 


JEDEC 
- 


EIAJ 
- 


TOSHIBA 
11-7A1 


1~6 
1~6 
2 
~ 
,5 
2 
~ 
5 


:3 
4:3 
4 


1: ANODE 
1: ANODE 
2 : CATHODE 
2: CATHODE 


3: NC 
3: NC 


4: EMITTER 
4: EMITTER 


5: COLLECTOR 
5: COLLECTOR 
6: NC 
6: BASE 


TLP570, TLP571 


CHARACTERISTIT 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
70 
MA 


Forward 
Curent 
Derating 
(Ta~25CC) 
6IFrC 
-0.7 
mArC 
c:l 
(lOOjJs pulse, 
100pps) 
~ 
Peak 
Forward 
Current 
IFP 
1 
A 
0-1 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T· 
125 
Cc 
J 


Collector-Emitter 
Voltage 
VCEO 
35 
V 


Collector-Base 
Voltage 
(TLP571) 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


l>:: 
Emitter-Base 
Voltage 
(TLP57l? 
0 
VEBO 
7 
V 
E-< 
U~ 
Collector 
Current 
IC 
150 
mA 
E-<~ 
c:l 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dis sipat ion Derating 
(Ta~25CC) 
6PCrC 
-1.5 
mWrC 


Junction 
Temperature 
T· 
125 
°c 
J 
Storage 
Temperature 
Range 
Tstg 
-55'\,125 
°c 


Operating 
Temperature 
Range 
Topr 
-55'\,100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
MW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta;;;25°C) 
6PTJ"C 
-2.5 
m\~rC 


Isolation 
Voltage 
(AC, 1 min, 
RH~6%) 
BVS 
2500 
Vrms 


TLP570, TLP571 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p~ 
Reverse 
Current 
IR 
VR=SV 
- 
- 
10 
vA 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
Breakdown 
Voltage 
V(BR)CEO 
IC=lmA 
35 
- 
- 
V 


Emitter-Collectoe 


Breakdown 
Voltage 
V(BR)ECO 
IE=O.lmA 
7 
- 
- 
V 


Collector-Base 
Breakdown 
Vo 1tage. (TLPS71) 
V(BR)CBO 
IC=O.lmA 
80 
- 
- 
V 


Emitter-Base 


p,:: 
Breakdown 
Voltage 
(TLPS7l) 
V(BR)EBO 
IE=O.lmA 
7 
- 
- 
V 
0~u~ 
VCE=24V 
- 
10 
200 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
~p 
VCE=24V, 
Ta=8SoC 
- 
- 
300 
IJA 


Collector 
Dark 
Current 
VCE=24V, 
Ta=8SoC 
(TLPS71) 
ICER 
RBE=lOMn 
- 
0.5 
10 
vA 


Collector 
Dark 
Current 
ICBO 
VCB=lOV 
(TLPS71) 
- 
0.01 
- 
nA 


DC Forward 
Current 
Gain 
hFE 
(TLPS7l) 
VCE=SV, 
IC=lOmA 
- 
SOK 
- 
- 


Capacitance 
(Collecter 
CCE 
to Emitter) 
V=O, 
f=lMHz 
- 
10 
- 
pF 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=lV 
1000 
2000 
- 
% 


Saturated 
CTR 
Ic/IF(sat 
IF=lOmA, 
VCE=lV 
500 
- 
- 
% 


Base 
Photo-Current 
(TLPS71 
IPB 
IF=lmA, 
VCB=lV 
- 
2 
- 
vA 


Collector-Emitter 
IC=lOmA, 
IF=lmA 
- 
- 
1.0 


Saturation 
Voltage 
VCE(sat) 
V 
IC=100mA, 
IF=lOmA 
0.3 
- 
1.2 


I 


TLP570, TLP571 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V, R.H.~60% 
5xlOlO 
1014 
- 
rl 


AC, 
1 minute 
2500 
- 
- 


Isolation 
Voltage 
BVS 
Vrms 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
40 
- 
VCC=lOV 
Fall 
Time 
tf 
- 
30 
- 
IC=lOmA 
)JS 
Turn-on 
Time 
ton 
- 
45 
- 
RL=lOOrl 


Turn-off 
Time 
toff 
- 
35 
- 


Turn-on 
Time 
tON 
RL=180rl 
(Fig.I) 
- 
5 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
20 
- 
)Js 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=lOmA 
- 
100 
- 


Turn-on 
Time 
tON 
RL=180rl 
(Fig.I) 
- 
5 
- 


Storage 
Time 
ts 
RBE=lOM 
(TLP57I) 
- 
15 
- 
)JS 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=lOmA 
- 
60 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
- 
50 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


TLP570, TLP571 


....••. 


..••...•.. 


....••. 


r-.... 


...•... 


PULSE WIDTH';;:Itl s 


Ta=25·C 
= 
--- 


...•.• 


~:::: 
== 


...•.•. 


.... 


- - 
I-- 


10 


IF 
(mA) 


100 
~ 
50 


Ei 
30 
'-' 


I%< 
H 
10 
.... 
5 
z 
f'iI 
3 
gj 
::>0 
~ 
1 
~ 
0.5 
~ 
0.3 
0 
I%< 


.....••.• 


...•.• 


....••. 


r-........ 


" 


Ta 
25·C 


I 
I 
I 
1/ I 
I 
I 
I A 
I 
I 


/ 


/ 
I 


0.8 
1.0 
1.2 
1.4 
1.6 


FORWARDVOLTAGE 
VF 
(V) 


./ 
/ 


I 


PULSE WIDTH';;:10 tl s 
REPETITIVE 
FRE~UENCY 
- 
100 Hz 


I 
Ta= 
25·C 


1.0 
1.4 
1.8 
2.2 
2.6 


PULSE FORWARDVOLTAGE 
VFP 
(V) 


TLP570, TLP571 


10-5 


<- 


0 
10-6 
I'iI 
0 
H 


~ 
/~ 
~(}j 
~ 


, 
j V 


/rj 


/1/ 
VA 


20 
40 
60 
80 


AMBIENT 
TEMPERATURE 


100 


Ta 
('C) 


Ie 
- 
IF 


300 


VCE=lV 
:! 


100 


50 


0 
30 
H 


•... 


10 
z 
I'iI 
~ 
5 
t>0 
3 
p:;0 
•... 


r.1 
1 
..:l 
..:l 
0 
0.5 
0 
0.3 


o.hl 
0.3 
1 
3 
10 


FORWARD 
CURRENT 


30 
100 


IF 
(mA) 


.j> 
1 
I I 
IIII 


~ 
3-ample 
A 
, 
B' 


'. 


IF= 
ImA 


Ta = 25'C 
, 
" 


•..• 
10 
z 


~ 
5 
o 
3 


p:;o•... 


r.1 
1 


..:l 
..:lo 
0.5 
o 


0.1 
0.1 
0.3 
1 
3 
10 
COLLECTOR-EMITTER 
VOLTAGE 
30 
100 
VCE 
(V) 


II 
III 
IF=50mA 


-- 
I-" 
1111.-- 
~ 
/" 
.;.zOmA/I0mA 


/ 
V 
I 
1/ 


/ 
/ 
NORMALIZED 
TO: 


I 
RBE=Open 


I 
VCE=lV 
, 
o 
10k 
lOOk 
1 M 


EXTERNAL 
BASE 
RESISTOR 
RBE 
(n) 


TLP570, TLP571 


.~. 


I- 
- 
_1:1-- 
.~- 
10mA 
100 
- 


50 
2mA ~ 
- 
30 
- 
'l'Iiii p.; 
k:-o ••.• 
-- 
lmA ~ 


10 
I I 


5 
IF 
0.5mA 


3 
Ta = 25'C 
-- 
VCE=1.2V 


-- 
- VCE= 1.0V 
1-60 
-40 
-20 
0 
20 
40 


AMBIENT TEMPERATURE 


60 
80 


Ta 
('C) 


1סס oo 


~,.'" 


Ta=25'C 


5000 
Ip 
VOUT 


3000 
[)'I 


IFJI.- 
IY~' 
l/ 
9")- 
1000 
VOUTY?t 


"-'\.~ 
;7' •..•.. 
~ 
~ 
",0 
fl 
'" 
500 
.3 
ton 
toff 


300 
IIIII 
0 
V 
H 
i%1 


JIII>?~' 


:>i 
E-< 
H 
E-< 
100 
z 
1= 
i%1 
<:> 
1:= 
"-'\.~ 
gj 
z 
H 
1= 
•..•.. 
ton 
(IF 
ImA) 
'" 
"1 
50 
0 
0 
I- 
",0 


E-< 


30 


p:; 


H 
0 
~ 
E-< 


'" 


I--- 
0 
i%1H 
H 
10 


== m 


00 


f= 


5 f-- 
ton 
( IF 
10mA) 


3 


1 
30 
100 
300 
lk 
3k 
10k 
RODE RESISTANCE 
(0) 


--t-- 
IF=10mA, 
IC=100mA 
- 
-- 
I 
- 
--- 
---- 


lmA 
10mA 
'- 
r-_ N._ -=-L 


0.5mA 
0.5mA 


-40 
0 
40 


AMBIENT TEMPERATURE 


80 


Ta 
('C) 


I I I 
I 
T 
I III 
I 
, 
'" 


I,~ 
-<0 
I 


"- 


-<000 
-< 
~~ 
- 


-< 
,o~~~ 
o~ 
.••. 


'" 


r"-< 
•• 
~~..•."" ~. 
~ 
~.. 


<t> 


0..0 
...•, 


~"" 
"-'-'" 
-<'04-' 
, 


""'1 
" " 
~ 


""6' , 
" 


C' '" 
, 


"- 


lIE SINGLE NONREPETITIVE 


PULSED 
--- 
Ta = 25'C 


- -- 
Ta=60'C 


, 
I 
., 
I 
I 
10.5 
1 
3 
10 


COLLECTOR-EMITTER VOLTAGE 
30 


VCE (V) 


TPL572 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP572 
consists 
of a darlington 


connected 
photo-transistor 
optically 
coupled 


to a gallium 
arsenide 
infrared 
emitting 
diode 


in a six lead 
plastic 
DIP 
package. 


TLP572 
is no-base 
internal 
connection 
for 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


Isolation 
Voltage 


UL Recognized 


55V Min. 


1000% 
Min. 


2500Vrms 
Min. 


File 
No. 
E67349 


1 
2 
3 


I 7.1 2± 0.25 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
2 
~ 
5 


3 
4 


1: ANODE 


2 : CATHODE 


3: NC 


4: EMITTER 


5: COLLECTOR 


6: NC 


TPL572 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~ 53°C) 
IF/oC 
-0.7 
mAoC 
~~ 
Peak 
Forward 
Current 
(lOOjJs pulse, 
100pps) 
IFP 
1 
A 
....:l 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T- 
125 
°c 
J 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Voltage 
VECO 
0.3 
V 
~ 
Collector 
Current 
IC 
150/-10 
mA 
0 
Eo-< 
U~ 
Power 
Dissipation 
Pc 
150 
mW 
Eo-<~~ 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
PCrc 
-1.5 
mWrC 


Junction 
Temperature 
T- 
125 
°c 
J 


Storage 
Temperature 
Range 
Tstg 
, 
-55 
'\,125 
°c 


Operating 
Temperature 
Range 
Topr 
-30 
'\,85 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
200 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
PDrc 
-2.6 
m~JrC 
(Ta ~ 25°C) 


Isolation 
Voltage 
(AC, Imin., 
RH ~ 60%) 
BVS 
2500 
Vrms I 


TPL572 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
lJA 
~ 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=lmA 
55 
- 
- 
V 
Breakdown 
Voltage 


~ 
Emitter-Collecter 
V(BR)ECC 
IE=O.lmA 
0 
Breakdown 
Voltage 
0.3 
- 
- 
V 
H' 
U~ 
VCE=24V 
H 
ICEO 
- 
10 
200 
nA 
~ 
Collector 
Dark 
Current 
p 
VCE=24V, 
Ta=85°C 
- 
0.5 
10 
lJA 


Capacitance 
(Collecter 
CCE 
V=O, 
f=lMHZ 
10 
pF 
to Emitter) 
- 
- 


CHARACTERISTI 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=1.2V 
1000 
2000 
- 
i. 


Collector-Emitter 
VCE(sat) 
Saturation 
Voltage 
IC=lOOmA, 
IF=lOmA 
0.3 
- 
1.2 
V 


CHARACTERI 
ST IC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


IsolatioIT Resistance 
RS 
VS=500V, 
R.H.560i. 
- 
1011 
- 
n 


AC 
Isolation· Voltage 
BVS 
AC, 
1 minute 
2500 
- 
- 
Vrms 


TPL572 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
NIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
- 


Fall 
Time 
tf 
VCC=lOV, 
IC=lOmA 
- 
- 
RL=lOOIl 


IJS 
Turn-on 
Time 
ton 
- 
- 
Turn-off 
Time 
toff 
- 
- 


Turn-on 
Time 
tON 
RL=180 
(Fig.l) 
- 
3 
- 


Storage 
Time 
ts 
- 
- 
- 
IJS 


Turn-off 
VCC=lOV, 
IF=lOmA 
ao 
Time 
tOFF 
- 
- 


CHARACTERISTICS 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
12 
24 
V 


Forward 
Current 
IF 
- 
- 
25 
mA 


Collector 
Current 
IC 
- 
- 
40 
mA 


Operating 
Temperature 
Topr 
--30 
- 
85 
·C 


TLP572 


•...z 


~ 
00 
o 


~ 


~ 
5000 


3000 


•..• 1000 
zi>1 
~o 


"- i'.. 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
CG) 


I-- 


PULSE 
WITHD;:;;;; 100tts 
I-- 
I-- 
Ta=25°C 


~~ 
i== 
r= 
I-- 
I-- 
~= 


~ 
- 
- 


..••... 


..••... 


•.... 
-- 


10 
30 


IF 
(mA) 


...•.•.. 


"- 
"- 


.••.... 


o 
aJ 
4060 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
CC) 


IF - VF 


100 
~ 
Ta=25°C 
..; 
50 
a~ 
30 
I>. 
H 


10 
•...z 
5 
i>1 
ii1 
3 


'"0 


A 
1 
~ 
..; 
0.5 
~ 
0 
U3 
I>. 


U8 
1.0 
1.2 
1.4 
1.6 
2.0 


FORWARD VOLTAGE 
VF 
(V) 


IFP - VFP 


-:;: 
1000 
a 
"p: 
500 


~ 
300 
./ 
/ 


PULSE 
WIDTH:;" 
10 tts 


REPETITIVE 
FRE~UENCY 
- 
100 Hz 
Ta= 
25°C 
, 


1.0 
1.4 
1.8 


PULSE 
FORWARD CURRENT 


TPL572 


500 


300 


100 


~ 
50 


«: 
8 
30 
~ 


0 


H 


10 


E-< 
Z 
i>l 
gj 
5 


::> 
3 
0 


0:; 
0 
E-< 
0 
1 
i>l 
..:l 
..:l 
0 
0 
0.5 


0.3 


100 


50 
~ 
30 
e1~ 


0 
10 
H 


E-< 
Z 
5 
i>l 
~ 
3 


0 


0:; 
0 
1 
E-< 
0 
i>l 
..:l 
0.5 
..:l 
00 
0.3 


I 
!II 
, 
Sample 
A - -- 
, 


B 


C.H! 


" 
,0 


~--- 
,f 


IF=lmA 
Ta = 25"C 


0.1 
0.1 
0.3 
1 
3 
10 
30 


COLLECTOR-EMITTER 
VOLTAGE 
VCE (V) 


... 
/0 
-I- 
0 
- 


'y 
I- ,,'} 


0'" 


I 


VCE= 1 V 


Ta = 25"C 


'" 


300 


100 


50 
<- 
30 
8~ 


0 
H 
10 


E-< 
Z 
i>l 
gj 
5 


::> 
3 
0 


0:; 
0 
E-< 
0 
1 
i>l 
..:l 
..:l 
0 
0 
0.5 


0.3 


'c 4f-tr 
IF-10mA 


" .".......--1"1 
Ta= 25"C 


.•.. 
2 


- 


1 


I 


0.5 


1==1= 
1==1= 
==~ 
- -I- 
- -I- 
I 


0.1 


o 
0.4 
0.8 
1.2 
1.6 
2.0 
2.4 
2.8 
3.2 


COLLECTOR-EMITTER 
VOLTAGE VCE 
(V) 


I 


0.5 


0.3 
0.1 


1.2V 


25"C 


TPL572 


•.. 
~ 
50 
gj 
o 
30 
o 
~•..o 
1'1H 
Hoo 


I 


IF=10mA. 
VCC= 1 V 
-- 
...• 
V'F 
- 
l~-+ 
/. 
.l~ 
- 
" 


~ 
. 
/ 
I' 


,/ 


1/ 


NORMALIZEDTO : 
Ta -25°C 


o-25 
0 
25 
50 


AMBIENT TEMPERATURE 
75 
100 


Ta 
CO 


o 
20 
<to 
60 


AMBIENT TEMPERATURE Ta 


I I 
10 mA 
- 
r -,--- 
2mA =i= 
:::..t: 
lmA 
- 


I 
I -l- 
I I 
-- 


IF 
Cl5mA 
t-r--t-L 


VCE 
1.2V 
. 


500 


300 
~ 


'"-3 
100 


1'1 
50 
::E 
H•.. 


0 
30 
z 
H 
tI: 
0 
10 
•.. 
H~ 
CI) 
5 


3 


1 


Ta=25'C 
IFIL 


VCC=10V 
~ 
H 
VOUT 
90 
"~'''' 
"I 
FT 
'00, 'On 


I:J 
~_>.ll\") 
<:># 
l1.~~ 
9"';';;' 
"'O~~, 
I 


= 
"-\.~ 


== 


<,0"'" 


ton 
( IF--lmA). 


ton 
(IF 
10mA) 


=- 


SAFE OPERATING 
AREA 


" 
II 
III 


• 
SINGLE 
NONREPETITIVE 


PULSE 
-- 
Ta=25'C 


- 
- 
- 
Ta=60'C 


, 
," 


TLP573 


MOTOR 
CONTROL 


CONTROLLER 


COpy MACHINE 


NC MACHINE 


PULSE 
MOTOR 
DRIVE 


POWER 
TRANSISTOR 
DRIVE 


TLPS73 
can control 
DC lA, this unit 
is a 9-LEAD 


DIP package. 


High 
Output 
Current 


IO=IA, 
@IF=12mA, 
VO=I.SV, 
VCC=SV 


10 ~lmA, 
@VO=SV, 
IF=l. SmA 


High Output 
Voltage 


: VO(VCEO)=60V, 
VCC 


High 
Isolation 
Voltage 


Type Name 


(photo-diode)=60V 


BVS=2S00V 
AC/lmin. 


PS73 
or TLPS73 


+U1 
2.54±U25 
1.5±U15 
U4-UOO5 


U5 
U15 
7.62±U25 
7.62±U25 
15.7-19.7 
7. 2±U25 
I 


1,4,5: 
NC 
6 
EMITTER 
2 
ANOD 
7 
COLLECTOR 


3,9 
CATHOD 
8 
BASE, 
ANOD 


JEDEC 


EIAJ 


TOSHIBA 
11-30A1B 


fPL573 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Foreard 
Current 
Derating 
(Ta~50°C) 
dIFI"C 
-1.2 
mA/oC 


q 
Pulse 
Forward 
Current 
(Note 1) 
IFP 
1 
A 
r'1 
....:I 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
100 
°c 


Supply 
Voltage 
VCC 
-0.5-60 
V 


Output 
Voltage 
Vo 
-0.5 - 60 
V 
~ 


Output 
Current 


I 


10 
1 
A 


<>:: 
Emitter-Base 
Reverse 
Voltage 
VEBO 
5 
V 
0 
Eo-< 
U 
r'1 
Base 
Current 
IB 
0.2 
A 
Eo-< 
r'1 
q 
Output 
Power 
Dissipation 
Po 
1.3 
W 


Output 
Power 
Dissipation 
Derating 
dPol"C 
18 
mW/oC 
(Ta;;"25°C) 


Junction 
Temperature 
Tj 
100 
°c 


Isolation 
Voltage 
(Note 2) 
BVS 
2500 
Vrms 


Operating 
Temperature 
Range 
Topr 
-30 - 80 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -125 
°c 
, 
Lead Temperature 
Time 
Tsol 
260 
3 
°C·sec 


Pulse width~lOO.us, 
Repetitive 
frequency~lOOHz 


AC/lmin., 
R.H~40-60% 


TPL573 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=30mA 
1.10 
1.24 
1.40 
V 


p 
Reverse 
Current 
IR 
VR=SV 
r 
- 
- 
10 
JlA 
~ 
....:I 
Terminal 
Between 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


High 
Level 
Output 
Current 
IOH 
IF=OmA, 
VCC=VO=60V 
- 
- 
1 
JlA 


t>:: 
Photo 
Diose 
Reverse 
0 
ICCH 
IF=OmA, 
VCC=60V 
- 
- 
200 
nA 
Eo-< 
Current 
u~ 
DC Current 
Gain 
hFE 
VCE=1. SV, 
lO=lA 
- 
SOOO 
- 
Eo-<~ 
p 
Emitter 
Cut-off 
Current 
lEBO 
VFB=SV, 
10=0 
10 
mA 
- 
- 


Trigger 
Current 
1 
lF1(ON) 
VO=1. SV, VCC=SV, 
IO=lA 
- 
6 
12 
mA 


Trigger 
Current 
2 
IF2(ON) 
VO=VCC=l.SV, 
lO=lA 
- 
9 
20 
mA 


Non-Trigger 
Current 
IF(OFF) 
VO=1. SV, VCC=SV, 
IO=lmA 
1.S 
3.S 
- 
mA 


Current 
Transfer 
Ratio 
lO/lF 
VO=1. SV, VCC=SV, 
IO=lA 
8200 
- 
- 
% 
p~ 
Low 
Level 
Output 
Voltage 
1 
VOLl 
VCC=SV, 
IO=lA, 
IF=lSmA 
1.3 
1.S 
V 
....:I 
- 
P-o 
Low 
Level 
Output 
Voltage 
2 
VOL2 
VCC=VOL2, 
IO=lA, 
IF=20mA 
1.3 
1.S 
V 
0 
- 
u 
Delay 
Time 
td 
IF=20mA 
VCC=24V 
- 
0.6 
- 
JlS 


Rise 
Time 
tr 
n "1] 


- 
0.6 
- 
JlS 
Switching 
Tim 
0rl 
Storage 
ts 
f=lOkHz 
- 
4 
- 
JlS 
vOUT 
Fall 
Time 
tf 
DUTY CYCLE=109'o 
- 
2 
- 
JlS 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
Current 
1 
IFl(ON) 
18 
20 
40 
mA 


Trigger 
Current 
2 
IF2(ON) 
2S 
30 
40 
mA 


Non-Trigger 
Current 
IF(OFF) 
0 
- 
1 
mA 


Output 
Low Level 
Current 
IOL 
- 
- 
O.SS 
A 


Supply 
Voltage 
VCC 
3 
24 
30 
V 


Output 
High 
Level 
Voltage 
VOH 
- 
24 
30 
V 


Please 
be careful 
of 
the followings. 
Avoid 
using 
the Solvents 
except 
for 
the follows, 
when 
washing 
off 
flux 
and wiping 
off 
stain 
on the device. 


Washing 
time: 
30 sec MAX. 
Solvents 
temperature: 
4Soc 
MAX. 
a Freon 
TE or TF 
a Dai-Fron 
Solvents 
S3 or S3-E 


TPl573 


100 
~ 
50 
..: 
-5 
30 


I'< 
H 
10 
,... 
5 
;Z; 
I'il 
3 
f€p 
0 
1 
A 
~ 
U5 
~ 
U3 
0 
I'< 


~ 
1000 
..: 
-5 
500 
~ 
300 
H 


,... 
100 
;z; 
I'il 
~ 
50 
p 
30 
0 


A 
~ 
10 
~ 
0 
5 
I'< 


I'il 
3 
ell 
HP 
Po< 


'\. 


Ta 
25 
"C 


/ 


I 


I 
/ 


UB 
1.0 
1.2 


FORWARD VOLTAGE 


1.4 
1.6 


VF 
(V) 


./ 
/ 


/ 


PULSE 
WIDTH';;: 
10 /.lB 


I 
REPETITIVE 
FRE~UENCY 


I 
= 100 Hz 
Ta = 25·C 


1 
U6 
1.0 
1.4 
1.B 
2.2 
2.6 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


PULSE 
WIDTH;;;; 100 /.lB 


Ta = 25·C 


f-- 
' .•..• 


•.•.... 


r-- 
-- 


U3 
1 
3 
10 
30 


FORWARD CURRENT 
IF 
(mA) 


~..: 


"-~ 
10 
:x: 
0 
H 


,... 


;Z; 
1 
I'il 
0:; 
0:;p 
0 
,... 
10-1 
::> 
Po<,... 
p 
0 
H 
I'il 
i;i 
10-2 
H 


:J:: 
'" 
H 
:J:: 


VO-VCC-60V 
1 
1 J 
1 


I 
I 
Y 
I 


1 
1 
1/1 
I 
I 
I 


I 
/ 
I 
I 
1/1 
I 
I 
I 
I 
I 


I 
I 


1 
1 
1 
I 


I 
I 
I 


1 
I 
I 
I 
I 
10"" 


o 
20 
40 
60 
SO 
100 
120 


JUNCTION 
TEMPERATURE 
Tj 
("C) 


TPL573 


« 
« 
s 
s 
~ 
~ 


z 
I"- 
8 
0 
I"- 
~ 
0 
.-< 
I( 
I"- 
H 
H 
6 
E-< 
Z 
.-< '" 
E-< ~ 
Z 
:::> 
4 


'" 
0 
~ 0:: 
:::> '" 
0 " 
2 
" 
&1 
H 
0:: 
" 


E-< 
" 
I 
H 
Z 
0 
0:: 0 
E-< 
Z 


0> 
2.0 
'"~ 
E-< 
1.8 
Ho~ 
>c, 


E-< 
:::> 
1.6 
Po< 
N 
E-< 
H 
:::> 0 
0> 


H 
1.4 


'"f;; 
H 
1.2 
;.0 
H 
1.0 


IFl(ON) 
IF(OFF) 


CONDITION 


IF1(ON) 
10 = lA, 
VO=1.5V. 
VCC=5V 
IF(OFF) 
: 
IO=lmA, 
Vo = 5V, 
VCC= 5V 


IFl 
(ON) 
-.- 


I 


IF (OFF) 


-20 
0 
20 
40 
60 
80 
100 


JUNCTION TEMPERATURE 
Tj 
(~) 


IF ~;JomA 
~VI:C==15AV 


~ 
- 
lvoL1 


1.6 


""" 


1.4 


V ........ 
- 


1--1-" 


1.2 


1.0 
-20 
0 
20 
40 
60 
80 
100 


AMBIENT TEMPERATURE 
Ta 
('C) 


VOL2 
- 
Ta 


IF= 
20mA 
10 = 1A 
- 
-;}~v"" 


•....•... 
~ - 


-20 
0 
20 
40 
60 
80 
100 


AMBIENT TEMPERATURE 
Ta 
CC) 


SWITCHING 
CHARACTERISTICS 


(IF 
: 
VCC,VO) 


20 
'" 


"-~ 


10 
'" 
;:;; 
H 
E-< 
5 


" 
Z 
H 
3 
:r: 
0 
E-< 
H;. 
CIl 


1 


Cl5 


IF 


IF 
VCC=24V 
Ls-"L- 


~o=n 
~% 
VOUT1 
° 
VOUT 


0d 
Of 
tr 
te 


I 


Os 
.....t- 


i-'"'" 
- 


i-'"'" 
I 
- 
Of 


I 


°d 


or 
I 


10 
15 
20 
25 


FORWARDCURRENT 


30 
35 


IF 
(mA) 


SWITCHING 
CHARACTERISTICS 
(RL 
: 
VCC, Va) 


5 
°a 


3 
IIII 


Of 


1 
IIII 


°d 
Cl5 
Or 
0.3 
, 


30 
100 
300 
1k 
3k 


LOAD RESISTANCE 
RL 
(.0.) 


TLP573 


300 


100 


50 
~ 
30 
to 
" 
'--' 


P'l 
:>; 
H 
10 
E-< 
0 
Z 
H 
5 
:I1 
0 
E-< 
H 
3 
,. 
'" 


1 


0.5 


300 


100 


50 


~ 


to 
30 
" 
'--' 


P'l 
:>; 
H 
E-< 
10 
0 
Z 
H 
:I1 
5 
0 
E-< 
H 
3 
~ 


1 


0.5 


0.3 


SWITCHING 
CHARACTERISTICS 
(IF:VCC,VO) 
--- 
t8 


•••..•..- 
I 
~ 
VCC=24V 
IF~ 
~ 


'~ 


t-- 


- 
,"000 t:lf% 
f-- 
t-- 
VOUT 
10')'0 
VOUT 


f-- 
td 
tf 
tr 
t8 


tf == == 
- - 


"'- "'- "'- 
td 
== == 


tr - - 


10 
15 
20 
25 


FORWARD 
CURRENT 


SWITCHING 
CHARACTERISTICS 
(RL: 
VCC,VO) 


ts 


./"'- 
f 
= ~:::0'Lr-L 
---- 
, 
,oo,~% 
- 
OUT 
0')'0 
t 
- 


td 
tf 


tr 
t6 


tf 


- 
tr 


td 


I 
I 
100 
300 
lk 


LOAD 
RESISTANCE 
RL 
n 


'" 


'" 


"- 
" 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 


Ta 
("C) 


10 


TIME 
t 
(8) 


0.05 


~ 
SINGLE 
NON-REPETITIVE 
" 
0.03 
PULSE 
Ta = 25'C 
"- 


CURVES 
MUST 
BE 
DERATED 
LINEARLY 
WITH 
INCREASE 
IN 
TEMPERATURE. 


0.01 
, 


1 
3 
10 
30 
100 


OUTPUT 
VOLTAGE 
Vo 
(V) 


TlP575(Short) 
======= 


PROGRAMMABLE 
CONTROLLERS. 


AC/DC-INPUT 
MODULE. 


SOLID 
STATE RELAY. 


The TOSHIBA 
TLP575 
(Short) 
consists 
of a darlington 


connected 
photo-transistor 
optically 
coupled 
to a 


gallium 
arsenide 
infrared 
emitting 
diode 
in a six 


lead 
plastic 
DIP package. 


Collector-Emitter 
Voltage 
35V Min. 


Current 
Transfer 
Ratio 
200% ~:in. 


Isolation 
Voltage 


UL Recognized 


2500Vrms 
Min. 


File No. 
E67349 


6 
5 
4 
CJ] 


1 
2 
3 


7.l2±0.25 


1.2 
Z 


0.5 
~ 
254±0.25 
N 


J EDEC 


EI AJ 


TOSHIBA 


1~6 
~ 
2 
5 


3 
4 


1 : ANODE 


2 : CATHODE 


3 
: NC 


4 : EMITTER 


5 : COLLECTOR 


6 : BASE 


I 


TLP575, TLP576 


PROGRAMMABLE 
CONTROLLERS. 


ACjDC-INPUT 
MODULE. 


SOLID 
STATE 
RELAY. 


darlington 
connected 
photo-transistor 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 


diode 
in a six lead 
plastic 
DIP 
package. 


TLP576 
is no-base 
internal 
connection 
for high-EMI 


200% Min. 


2500Vrms 
Min. 


File No. 
E67349 


Isolation 
Voltage 


UL Recognized 


65403 


JEDEO 


E IAJ 


TOSHIBA 


TLPS75 
TLP576 
1~6 It3J6 


~ 
..•. 


2 
5 
" 
2"" 
5 


3 
4 
3 
4 


1: ANODE 
1: ANODE 
2 : CATHODE 
2 . CATHODE 
3 : NC 
3: NC 
4 : EMITTER 
4: EMITTER 
5 : 
COLLECTOR 
5 : 
COLLECTOR 
6: BASE 
6 : NC 


TLP575, TLP576 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta;;:39°C) 
f::,IF/"C 
-0.7 
mA/"C 


Peak 
Forward 
Current 
OOOIJ s pulse, 
100pps) 
IFP 
1 
A 
0~ 
Power 
Dissipation 
PD 
100 
mW 
H 


Power 
Dissipation 
Derating 
(Ta;;:25°C) 
f::,PD/"C 
-1.0 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T' 
125 
°c 
J 


Collector-Emitter 
Voltage 
VCEO 
35 
V 


Collector-Base 
Voltage 
(TLP575) 
VCBO 
60 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 
<:<:0 
(TLP575) 
E-< 
Emitter-Base 
Voltage 
VEBO 
7 
V 
u~ 
E-< 
Collector 
Current 
IC 
50 
mA 
~ 
0 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta;: 25°C) 
f::,PC/oC 
-1.5 
mW/"C 


Junction 
Temperature 
T' 
125 
°c 
J 


Storage 
Temperature 
Range 
Tstg 
-55'" 150 
°c 


Operating 
Temperature 
Range 
Topr 
-55'" 100 
°c 


Lead 
Soldering 
Temperature 
00 
sec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta;;:25°C) 
f::,PT/"C 
-2.5 
mW/"C 


Isolation 
Voltage 
(AC, 1 min, 
RH;;;6%) 
BVS 
2500 
Vrms 
I 


TLP575, TLP576 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;lOmA 
1.0 
1.15 
1.3 
V 


p 
Reverse 
Current 
IR 
VR;5V 
- 
- 
10 
IJA 
~ 
H 
Capacitance 
CT 
V;O, 
f;lMHz 
- 
30 
- 
pF 


Collector-Emitter 
IC;lmA 
35 
- 
- 
Breakdown 
Voltage 
V(BR)CEO 


Emitter-Collector 
V(BR)ECO 
IE;O .1mA 
7 
- 
- 
Breakdown 
Voltage 
V 
Collector-Base 
V(BR)CBO 
IC;O.lmA 
35 
- 
- 
Breakdown 
Voltage 
(TLP575) 


Emitter-Base 
V(BR)EBO 
IE;O .1mA 
7 
- 
- 
p:: 
Breakdown 
Voltage 
(TLP575) 
0 
E-<u 
VCE;lOV 
- 
1.0 
100 
nA 
~ 
E-< 
Collector 
Dark 
Current 
ICEO 
Ta;85°C 
~ 
VCE;lOV, 
- 
- 
- 
IJA 
p 
Collector 
Dark 
Current 
ICER 
VCE;lOV, 
Ta;85°C 
0.5 
10 
IJA 
- 
(TLP575) 
RBE;lOMrl 


Collector 
Dark 
Current 
ICBO 
VCB;lOV 
0.01 
nA 
(TLP575) 
- 
- 


DC Forward 
Current 
Gain 
hFE 
VCE;5V, 
Ic;lOmA 
- 
10K 
(TLP575) 
- 
- 


Capacitance 
Collecter 
CCE 
10 
pF 
to Emitter 
V;O, 
f;lMHz 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF;lmA, 
VCE;lV 
200 
- 
- 
% 


Saturated 
CTR 
Ic/IF(sat) 
IF;lOmA, 
VCE;lV 
- 
- 
- 
% 


Base 
Photo-Current 
(TLP575) 
IpB 
IF;lmA, 
VCB;lV 
- 
2 
- 
IJA 


Collector-Emitter 
IC;lmA, 
IF;lmA 
- 
- 
1.0 


VCE(sat) 
V 
Saturation 
Voltage 
IC;lOmA, 
IF;lOmA 
- 
- 
- 


TLP575, TLP576 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=UfHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xl010 
1014 
- 
Q 


AC, 
1 minute 
2500 
- 
- 
---- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
- 


Fall 
Time 
VCC=lOV 
- 
- 
tf 
IC=2mA 
\JS 
Turn-on 
Time 
ton 
- 
- 


Turn-off 
Time 
toff 
RL =100Q 
- 
- 


Turn-on 
Time 
tON 
RL=4.7KQ 
(Fig.!) 
- 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
- 
\JS 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=lmA 
- 
- 


Turn-on 
Time 
tON 
RL=4.7KQ 
(Fig.!) 
- 
- 


Storage 
Time 
I 
ts 
RBE=5.1MQ 
(TLP575) 
- 
- 
\JS 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=lIrA 
- 
- I 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
1.6 
25 
mA 


Collector 
Current 
IC 
- 
- 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


IF~ 


TLP575, TLP576 
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80 
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Ta 
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..•. - 
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o 
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~H 
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<A 
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60 
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TEMPERATURE 


80 
100 


Ta 
("C) 


Ta 
25 ·C 


I 
1/ 
I 
I 


J 


I 


I/ 


(18 
1.0 
1.2 


FORWARD VOLTAGE 


1.4 
1.6 


VF 
(V) 


/' 
/ 


I 


PULSE 
WIDTH";: 
10 It 8 


REPETITIVE 
FRE~UENCY 


- 
100 Hz 


Ta=25·C 


1 
(16 
1.0 
1.4 
1.8 


PULSE 
FORWARD VOLTAGE 


TLP575, TLP576 
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--_ 
VCE= 1.2V 
1 
-40 
-20 
0 
20 
40 
60 
80 
AMBIENT TEMPERATURE 
Ta 
('C) 
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o 
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Eo< 
Z 
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OJ 10-'1 
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20 
40 
60 
80 
100 
120 
140 


AMBIENT TEMPERATURE 
Ta 
(~) 


~ 
V 


I- _ ...• 


tON 


IF 
ImA 


RBE 
5.1Mn 


VCC=5V 


Ta=25'C 


~ 
'" 
300 
-3 


g 
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H 
iI1o 
Eo< 
H 
'" 
OJ 


3 
10 
30 


LOAD RESISTANCE 
(kn) 


TLP580, TLP581 


OFFI CE f1ACHINE 
HOUSEHOLD 
USE 
EQUIPMENT 


SOLID 
STATE 
RELAY 
SliITCHING 
POWER 
SUPPLY 


The TOSRIBA 
TLP580 
and TLP581 
consist 
of a 
photo-transistor 
optically 
coupled 
to an aluminum 


gallium 
arsenide 
infrared 
emitting 
diode 
in a five 


lead VDE package. 
TLP580 
is no-base 
internal 


connection 
for high-EMI 
environments. 


Collector-Emitter 
Voltage 
: 35V Min. 
Isolation 
Voltage 
: 5000Vrms 
Min. 


Guaranteed 
Requirements 
of VDE0730/BS5850 
Climatic 
Test 
Class 
55/150/21 
Isolation 
Thickness 
2mm Min. 


Isolation 
Creepage 
Path 
14.5mm Min. 


Isolation 
Clearance 
14.5mm Min. 


Isolation 
Operating 
Voltage 


: 750Vac or 900Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 
UL Recognized 
File No. E67349 
VDE Approved 
: Certificate 
No. 37411 


*1 
According 
to VDEOIIO, 
table 
4 


*2 
According 
to VDEOIIO, 
table 
3 


CURRENT 
TRANSFER 
CLASSI- 
RATIO 
(IC/IF) 
FICA- 
IF=lOmA, 
VCE=5V 
MARKING 
OF 
TION 
Ta=25°C 
CLASSIFICATION 


*1 
MIN. 
MAX. 


(None) 
25 
- 
BLANK Y,Y",G,G",O,O" 


Rank 0 
25 
75 
0,0" 


Rank Y 
50 
150 
Y,Y" 


Rank GR 
100 
300 
G,G" 


Note: 
Application 
type name 
for certification 
test, please 
use standard 
product 
type 
name, 
i.e. 


5 
4, 
3[] 


JEDEC 


EIAJ 


TOSHIBA 


,~: 
J-:r=1: 


2~3 
2~3 


1 
ANODE 
1 
ANODE 


2 
CATHODE 
2 
CATHODE 


3 
EMITTER 
3 
EMITTER 


4 
COLLECTOR 
4 
COLLECTOR 


5 
NC 
5 
BASE 


TLP580, TLP581 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta~25°C) 
JIF/"C 
-0.5 
mA/oC 


Peak 
Forward 
Current 
(lOOttS pulse, 
100pps) 
IFP 
1 
A 


p 
Power 
Dissipation 
PD 
100 
mW 
~ 
....:I 
Power 
Dissipation 
Derating 
(Ta ~25°C) 
dPD/"C 
-1.0 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
35 
V 


Collector-Base 
Voltage 
(TLP53l) 
VCBO 
50 
V 


Emitter-Collector 
Vottage 
VECO 
5 
V 
p:: 
Emitter-Base 
Voltage 
(TLP53l) 
VEBO 
5 
V 
0•.. 
u 
Collector 
Current 
50 
~ 
IC 
mA 
•..~p 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta ~25°C) 
dPC/oC 
-1. 5 
mW/oC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -125 
°c 


Operating 
Temperature 
Range 
Topr 
-55 -100 
°c 


Lead 
Soldering 
Temperature 
(10 sec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
dPT/oC 
-2.5 
mW/"C 


Isolation 
Voltage 
(AC, 1 min. , 
RH ;;;;;60%) 
BVS 
5000 
Vrms 


TLP580, TLP581 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
- 
1.65 
1.8 
V 
~~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
p.A 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
45 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
35 
- 
- 
V 
Breakdown 
Voltage 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
5 
- 
V 
Breakdown 
Voltage 
- 


Collector-Base 
V(BR)CBO 
IC=O.lmA 
50 
V 
Breakdown 
Voltage 
(TLP581) 
- 
- 


p:: 
Emitter-Base 
0 
V(BR)EBO 
IE=O.lmA 
5 
- 
- 
V 
E-< 
Breakdown 
Voltage 
(TLP581) 
u~ 
E-<~ 
VCE=24V 
- 
10 
100 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
VCE=24V, 
Ta=85°C 
- 
2 
50 
p.A 


Collector 
Dark 
Current 
ICER 
VCE=24V, 
Ta=85°C 
0.5 
10 
p.A 
- 
(TLP581) 
RBE=lMO 


Collector 
Dark 
Current 
L) 
ICBO 
VCB=lOV 
- 
0.1 
- 
nA 
TLP581 
IJC 
t'orward current 
l7al.nL) 
hFE 
VCE=5V, 
IC=0.5mA 
- 
500 
- 
- 
(TLP581 
Capacitance 
Collector 
CCE 
V=O, 
f=lMHz 
- 
15 
- 
pF 
to Emitter 


CHARACTERISTIT 
SYMBOL 
TEST 
TONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=lOmA, 
VCE=5V 
25 
60 
- 


Rank 
0 
25 
- 
75 
Current 
Transfer 
Ratio 
IC/IF 
% 
Rank 
Y 
50 
- 
150 


Rank 
GR 
100 
- 
300 


Saturation 
CTR 
IC/IF(sat) 
IF=2mA, 
VCE=0.4V 
- 
45 
- 


% 


Rank 
Y, 
GR 
30 
- 
- 


Base 
Photo-Current 
(TLP58l) 
IPB 
IF=lOmA, 
VCB=lOV 
- 
5 
- 
IJA 


Collector-Emitter 
VCE(sat) 
IC=2.4mA, 
IF=lOmA 
- 
- 
0.4 
V 
Saturation 
Voltage 


TLP580, TLP581 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.3 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5X1010 
1014 
- 
0. 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
15000 
- 


DC, 
1 minute 
- 
15000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=10V 
- 
4 
- 


Fall 
Time 
tf 
IC=2mA 
- 
5 
- 
JlS 


Turn-on 
Time 
ton 
- 
5 
- 
RL=1000. 
Turn-off 
Time 
toff 
- 
5 
- 


Turn-on 
Time 
tON 
RL=2.7ko. (Fig.1) 
- 
10 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
30 
- 
JlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
100 
- 


Turn-on 
Time 
tON 
RL=2.7ko. (Fig.1) 
- 
10 
- 


Storage 
Time 
ts 
RBE=lMo. 
(TLP581) 
- 
25 
- 
JlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
75 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
- 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


IF~ 
:ttEE 


B:.~~ 


-- 
Cl5V 


tON 
tOFF 


I 


TLP580, TLP581 
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TLP580, TLP581 
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TLP580, TLP581 
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TLP580, TLP581 
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10 


LOAD 
RESISTANCE 
RL 


30 
(kG) 


TLP590 


TELECOMMUNICATION 


PROGRAMMABLE 
CONTROLLERS. 


MOS GATE 
DRIVER 


MOS FET GATE 
DRIVER 


The 
TOSHIBA 
TLP590 
consists 
of a galium 
arsenide 


infrared 
emitting 
diode 
optically 
coupled 
to a series 


connected 
photo-diode 
array 
in a six lead plastic 
DIP 


package. 


TLP590 
is suitable 
for MOS 
FET Gate 
Driver. 


SHORT 
CURRENT 
MARKING 
OF 
TYPE 
NAME 
CLASSIFICATION 
(Min. ) 
IF 
CLASSIFICATION 


TLP590 
C05 
5/.1A 
10rnA 
05 


Standard 
3/.1A 
05 Blank 


Note: 
Application 
type name 
for certification 
test, 


please 
use 
standard 
product 
type name, 
i.e. 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 
Forward 
Current 
Derating 
4IF/oC 
-0.7 
mArC 
(Ta~53°C) 
0 
Pulse 
Forward 
Current 
~ 
IFP 
1 
A 
,...:l 
(IOO/.lspulse 
100pps) 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 
~ 
Forward 
Current 
IFD 
50 
/.IA 
0 
Eo-< 
U 
Reverse 
Voltage 
VRD 
10 
V 
~ 
Eo-<~ 
Junction 
Temperature 
Tj 
125 
°c 
0 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
°c 
(lOsec.) 


Isolation 
Voltage 
BVS 
2500 
Vrms 
(AC 1 min., 
RH~60%) 


3 
2 
IEJ] 


J EDEC 


E IAJ 


TOSHIBA 


PIN CONFIGURATION 


(TOP VIEW) 
leJJ6 
2 
: 


3 
4 


1. ANODE 
2. CATHODE 
3. NC 
4. CATHODE 
6. ANODE 


TLP590 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Current 
IF 
- 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
·c 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IlA 
~ 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 
~ 
Forward 
Voltage 
VFD 
IF=lOIlA 
- 
7 
- 
V 
0 
Eo-< 
U 
Reverse 
Current 
IRD 
VR=lOV 
- 
1 
- 
nA 
~ 
Eo-<~ 
Capacitance 
Collector 
to Emitter 
CTD 
V=O, 
f=lMHz 
- 
- 
- 
pF 
p 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Open 
Voltage 
VOC 
IF=lOmA 
5 
7.3 
- 
V 


Short 
Current 
ISC 
IF=lOmA 
3 
6.0 
- 
IlA 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS=500V 
5 XIOIO 
1014 
- 
.0. 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
in oil 
- 
5000 
- 


DC, 
1 minute 
in oil 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Turn-on 
Time 
ton 
IF=20mA, 
RSH=lM.o. 
- 
0.5 
- 
ms 


Turn-off 
Time 
toff 
CL=lOOOpF 
(Fig .1) 
- 
2 
- 
ms 


Fig. 
1 
Switching 
Time 
Test 
Circuit 
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====== TLP590A 


TELECOMMUNICATION 


PROGRAMI~BLE 
CONTROLLERS. 


r-l0SGATE 
DRIVER 


MOS 
FET GATE 
DRIVER 


The TOSHIBA 
TLP590A 
consists 
of an aluminum 
gali~m 


arsenide 
infrared 
emitting 
diode 
optically 
coupled 
to 


a series 
connected 
photo-diode 
array 
in a six lead 


plastic 
DIP 
package. 


TLP590A 
is suitable 
for MOS 
FET Gate 
Driver. 


* 
SHOR'CCURRENT 
ISC 
MARKING 
OF 
TYPE NAME 
CLASSIFICATION 
@IF 
CLASSIFICATION 
(Min. ) 
CIO 
10llA 
10 
TLP590A 
Standard 
61lA 
10mA 
10, Blank 


Note: 
Application 
type 
name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 
TLP590A(ClO) 
: TLP590A 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
MF;oC 
-0.7 
mA;oC 
(Taf;53°C) 


Cl 
Pulse 
Forward 
Current 
tz:I 
IFP 
1 
A 
...:l 
(l001lS-pulse. 
100pps) 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Ti 
125 
°c 
P:: 
IFD 
50 
IlA 
0 
Forward 
Current 
Eo-<u 
Reverse 
Voltage 
VRD 
10 
V 
tz:I 
Eo-< 
tz:I 
Junction 
Temperature 
Tj 
125 
°c 
Cl 


Storage 
Temperature 
Range 
Tstg 
-55""125 
°c 


Operating 
Temperature 
Range 
Topr 
-55'VIOO 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
°c 
(lOsec. ) 


Isolation 
Voltage 
BVS 
2500 
Vrms 
(AC 1 min. 
RH$60%) 


3 
2 
1u] 


4 
6 t'''~ 


0.25 


~ 
\ 
7.85-880 
I 


JEDEC 


EIAJ 


TOSHIBA 


PIN CONFIGURATION 
(TOP VIEW) 


1~6 
2 
: 


3 
4 


1. ANODE 


2. CATHODE 


3. NC 


4. 
CATHODE 


5. ANODE 


TLP590A 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Current 
IF 
- 
20 
25 
rnA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
HIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;lOrnA 
1.15 
1.3 
1.45 
V 


p 
Reverse 
Current 
IR 
VR;5V 
10 
]JA 
"'I 
- 
- 
....:l 
Capacitance 
CT 
V;O, 
f;lMHz 
- 
17 
- 
pF 


p:: 
Forward 
Voltage 
VFD 
IFD;lO]JA 
- 
7 
- 
V 
0 
Eo-<u 
IRD 
VRD;lOV 
1 
nA 
"'I 
Reverse 
Current 
- 
- 
Eo-< 
"'I 
Capacitance 
(Collector 
to Emitter 
CTD 
V;O, 
f;lMHz 
pF 
p 
- 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Open 
Voltage 
VOC 
IF;lOmA 
6 
8.2 
- 
V 


Short 
Current 
ISC 
IF;lOmA 
6 
12 
- 
]JA 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input 
to Output) 
Cs 
VS;O, 
f;lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS;500V 
5xlOlO 
1014 
- 
\l 


AC, 
1 minute 
2500 
- 
- 


Isolation 
Voltage 
BVS 
1 second 
5000 
Vrms 
AC, 
- 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Turn-on 
Time 
ton 
IF;20mA, 
RSH;lMll 
- 
0.2 
- 
ms 


Turn-off 
Time 
toff 
CL;lOOOpF 
(Fig.l) 
- 
2 
- 
ms 


Fig. 
1 Switching 
Time 
Test 
Circuit 
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==_TLP591 


TELECOMMUNICATION 
TENTATIVE 
D~TA 


PROGRAMMABLE 
CONTROLLERS. 


MOS GATE 
DRIVER 


MOS FET GATE 
DRIVER 


The TOSHIBA 
TLP591 
consists 
of a galium 
arsenide 


infrared 
emitting 
diode 
optically 
coupled 
to a series 


connected 
photo-diode 
array 
in a six lead plastic 
DIP 


package. 
TLP591 
is suitable 
for MOS FET 
Gate 
Driver. 


TLP591 
has 
an integral 
shunt 
resistor 
to optimize 


switching 
speed. 


SHORT 
CURRENT 
MARKING 
OF 
TYPE 
NAME 
CLASSIFICATION 
CLASSIFICATION 
(Min. ) 
IF 


TLP591 
ClO 
10/JA 
20mA 
10 


Standard 
6/JA 
10 blank 


Note: 
Application 
type name 
for certification 
test, 


please 
use 
standard 
product 
type name, 
i.e. 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
4IF/oC 
-0.7 
mA/oC 
(Ta ~53°C) 
A 
Pulse 
Forward 
Current 
~ 
IFP 
1 
A 
H 
(lOO/Js pulse, 
100pps) 


Rever!!e Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


p:; 
Forward 
Current 
IFD 
50 
/JA 
0 
E-< 
U 
Reverse 
Voltage 
VRD 
10 
V 
~ 
E-<~ 
Junction 
Temperature 
Tj 
125 
°c 
A 
Storage 
Temperature 
Tstg 
-55-125 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
°c 
(lOsec.) 
Isolation 
Voltage 
BVS 
2500 
Vrms 
(AC, 1 min., 
RH:;>;60%) 


3 
2 
IEJ] 


JEDEC 


E IAJ 


TOSHIBA 


PIN 
CONFIGURATION 


(TOP VIEW) 
1E]J6 
2 
: 


3 
4 


1. ANODE 
2. CATHODE 
3. 
NC 
4. CATHODE 
6. ANODE 


TLP591 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Current 
IF 
- 
20 
25 
rnA 


Operating 
Temperature 
Topr 
-25 
- 
85 
·C 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOrnA 
1.0 
1.15 
1.3 
V 
p~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
I1A 
H 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


p:: 
Forward 
Voltage 
VFD 
IFD=lOI1A 
- 
7 
- 
V 
0 
Eo-< 
U 
Reverse 
Current 
IRD 
VRD=lOV 
7 
I1A 
~ 
- 
- 
Eo-<~ 
Capacitance 
Collector 
to Emitter 
CTD 
V=O, 
f=lMHz 
- 
- 
- 
pF 
p 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Open 
Voltage 
VOC 
IF=20rnA 
5 
7.6 
- 
V 


Short 
Current 
ISC 
IF=20rnA 
6 
12 
- 
I1A 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS=500V 
5 x 1010 
10 U 
- 
.0. 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
in oil 
- 
5000 


DC, 
1 minute 
in oil 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Turn-on 
Time 
ton 
IF=20rnA, CL=lOOOpF 
- 
0.5 
- 
ms 


Turn-off 
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toff 
(Fig. 1 ) 
- 
2 
- 
ms 
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CV) 


10 


~ 
8 
G 
u0 
;;- 
6 
~ 
~ 
4 
f-<~ 
§2 
z 
2 
~ 
p.. 
0 


Ta=25 
·C 


/' 


-- 
-- 


V 
- 


3 
5 
10 
30 
50 
100 
200 


FORWARD 
CURRENT 
IF 
CmA) 


10 
~ 
;;-~ 
8 
u 
0 
;;- 
6 
~ 
t:J-< 
Eo<~ 
0 
;;- 


Z 
2 
~ 
p.. 
0 


0 


... 
IF=20mA 
r-.... 


-.... -....'- 
•..•.. 


-.... -.... 


- 
0 
0 
20 
40 
60 
80 
1 


Ta = 25 
"C 


IF=20mA 


5'ij;r 


IF~ 


VOU~ovll lllV 
tON 
tOFF 


3 
103 
3 
104 


LOAD 
CAPACITANCE 


100 


50 
Ta=25·C 


30 


3 
5 
10 
30 
50 
100 
200 


FORWARD 
CURRENT 
IF 
CmA) 


20 
<' 
-3 
18 
u 
'" 
16 
.... 


Eo<z 
14 
~ 
J>: 
J>: 
;:> 
12 
u 


!xl 
10 
0:x: 
'" 


IF=20mA 
!'.. 


I" 


r-.... 
"" 
r-.. 


8 
-40 
-20 
0 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
C·C) 


I 


TLP591A 


TELECOMMUNICATION 
TENTATIVE 
DATA 


PRCGRAMMABLE 
CONTROLLERS. 


MOS GATE 
DRIVER 


MOS 
FET GATE DRIVER 


The 
TOSHIBA 
TLP59lA 
consists 
of an aluminum 
galium 
arse- 


nide 
~nfrared 
emitting 
diode 
optically 
coupled 
to a se- 


~ies 
connected 
photo-diode 
array 
in a six lead 
plastic 


DIP 
package. 
TLP59lA 
is suitable 
for MOS 
FET Gate 


briver. 
TLP59lA 
has 
an integral 
shunt 
resistor 
to 


optimize 
switching 
speed. 


TYPE 
NAME 
CLASSIFICATION* 
SHORT CURRENT ISC 
MARKING 
OF 
(Min. ) 
@IF 
CLASSIFICATION 


TLP59lA 
C20 
20)1A 
20mA 
20 


Standard 
l2)1A 
20, blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use 
staudard 
product 
type 
name, 
1.e. 
TLP59lA 
(ClO) 
: TLP59lA 


CH.A.RACTERISTIC 
SYlIBOL 
PATINe 
eNIT 


Forward 
Current 
IF 
50 
mA 
Forward 
Current 
Derating 


~~OC) 
MFJOc 
-0.7 
mA/oC 


0 
Pulse 
Forward 
Current 
IFP 
w 
(lOO)1s.pulse, 100pps) 
1 
A 
H 


Reverse 
Voltage 
VT:/ 
5 
V 


Junction 
Temperature 
Ti 
125 
°c 


p:< 
Forward 
Current 
IFD 
50 
)1A 
0 
Eo-< 
Reverse 
Voltage 
VRD 
c- 
10 
V 
~ 
Eo-< 


Junction 
Temperature 
~ 
Tj 
125 
°c 
Storage 
Temperature 
Range 
Tstg 
-55"-125 
°c 


Operating 
Temperature 
Range 
Topr 
-55"-100 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
°c 
(lOsec.) 


Isolation 
Volta~e 
BVS 
2500 
Vms 
(AC, 1 min., 
~60%) 


3 
2 
1u] 


I 
7.62 
I 


~l--=-~ 


I 
7.85-8.80 
I 


J EDEC 


EIAJ 


TOSHIBA 


(TOP 
VIE\!) 
lEID6 
2 
! 


3 
4 


L 
ANODE 


2. 
CATHODE 


3. NC 


4. 
CATHODE 


6. 
ANODE 


TLP591 


CHARACTERISTIC 
SYl1BOL 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Current 
IF 
- 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


INDIVIDUAL 
ELECTRICAL 
CHARACTERISTICS 
(ta=25°C 


CHARACTERISTIC 
SYHBOL 
TEST 
CONDITION 
MIN. 
TYP. 
HAX. 
UNIT 


Forward 
Voltage 
VF 
IF=10mA 
1.15 
1.3 
1.45 
V 
Q 
Current 
IR 
VR=5V 
10 
fjA 
~ 
Reverse 
- 
- 
....:I 


Capacitance 
CT 
V=O, 
f=Ulliz 
- 
17 
- 
pF 
~ 
Forward 
Voltage 
VFD 
IFD=10fjA 
- 
7 
- 
V 
0 
E-< 
U 
Reverse 
Current 
IRD 
VRD=lOV 
- 
7 
- 
fjA 
~ 
E-<~ 
Capacitance 
(Collector 
to fJliitter 
CTD 
V=O, 
f=Ulliz 
- 
- 
- 
pF 
i=l 


CHARACTERISTIC 
SYUBOL 
TEST 
CONDITION 
llIN. 
TYP. 
}fAX. 
UNIT 


Open 
Voltage 
VOC 
IF=20mA 
6 
8.1 
- 
V 


Short 
Current 
ISC 
IF=20mA 
12 
30 
- 
fjA 


CHARACTERISTIC 
SYl:BOL 
TEST 
CONDITION 
HIN. 
TYP. 
Y.AX. 
UNIT 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lllliz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS=500V 
5xl010 
1014 
- 
n 


AC, 
1 minute 
2500 
- 
- 


Isolation 
Voltage 
BVS 
AC, 
1 second 
5000 
Vrms 
- 


AC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SnmOL 
TEST 
CONDITION 
MIN. 
TYP. 
HAX. 
UNIT 


Turn-on 
Time 
ton 
IF=20mA, 
CL=lOOOpF 
- 
0.2 
- 
ms 


Turn-off 
Time 
toff 
I 
(Fig. 
1) 
- 
2 
- 
ms 


Fig. 
1 
Switching 
Time 
Test 
Circuit 


IF 
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I 


TLP591A 
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DR 
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5 
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t-< 
-20 
::> 
0.. 
~ 
-30 
0 


-40 


10 


,.-... 
;>~ 


CJ 
8 
0 
;> 
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0 


0 
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, 
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2 


/' 
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o 1 
3 
5 
10 
3050100 
FORWARD 
CURRENT 
IF 
(mA) 


VOC 
- 
Ta 
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tOFY 
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3 
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3 
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3 
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LOAD CAPACITANCE 
CL 
(pF) 
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H 
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CJ 
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10 
30 50 100 
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CURRENT 
IF 
(mA) 


ISC - Ta 
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CJ 
32 
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H 


t-< 
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z 
~ 
0:: 
::> 
24 
CJ 


t-< 
0::0 
20 
:t: 
'" 


"'- 
IF= 
20mA 
"" 
'" 


"'- 
"I"" 


-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 


TLP620, TLP620-2, 
TLP620-4 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


TELECOMMUNICATION 


The TOSHIBA 
TLP620, 
-2 and -4 consists 
of a 


photo-transistor 
optically 
coupled 
to two 


gallium 
arsenide 
infrared 
emitting 
diode 


connected 
in inverse 
parallel. 


The TLP620-2 
offers 
two isolated 
channels 
in 


an eight 
lead plastic 
DIP package, 
while 
the 


TLP620-4 
provides 
four 
isolated 
channels 


in a sixteen 
plastic 
DIP 
package. 


Collector-Emitter 
Voltage 
55V Min. 


Current 
Transfer 
Ratio 
50% Min. 


Rank 
GB 
100% Min. 


Isolation 
Voltage 
5000Vrms 
Min. 


UL Recognized 
File No. 
E67349 


TLP620 
TLP620-2 
TLP620-4 
't!8J' 


1 
B 
1 
16 


2 
3 
2 
7 
2 
15 


3 
6 
3 
14 
1 :ANODE 
CATHODE 
4 
5 
4 
13 
2: CATHODE 


ANODE 
1,3:ANODE 
5 
12 


3: EMITTER 
CATHODE 
6 
11 
4 : COLLECTOR 
2.4: 
CATHODE 
ANODE 
7 
10 
5.7: 
EMITTER 


6, B: COLLECTOR 
B 
9 


1.3.5.7:ANODE 


CATHODE 
2.4,6.B:CATHODE 


ANODE 


9.11.13.15:EMITTER 


lO.12.14.16:COLLECTOR 


D~ 


1 
2 
"'±"'I~ ~ 


. ~~ 
025~gi\5 


'" 
I 7.B5~B80 
I 


JEDEC 


EIAJ 


TOSHIBA 


1 
4 


ge6±025 j~ 
~ 


=§~:;J 


2.54±O.25 
I 7.85~880 
I 


J EDEC 


EIAJ 


~ 
7.62±O.25 


to 
I 
I 


~ 


17.85~8801 


JEDEC 


EIAJ 


TOSHIBA 


TLP620, TLP620-2, TLP620-4 


RATING 
UNIT 
CHARACTERISTIC 
SYMBOL 
TLP620 
TLP620-2,4 


Forward 
Current 
IF(RMS) 
60 
50 
mA 


Forward 
Current 
Derating 
6IFJOC 
-0.7 
(Ta ~ 39 DC) 
-0.5 
(Ta ~ 25 DC) 
mA/DC 


0 
Pulse 
Forward 
Current 
IFP 
1 
(lOO)1s pulse, 
100pps) 
A 
~ 
H 
Power 
Dissipation 
(1 Circuit) 
PD 
100 
70 
mW 


Power 
Dissipation 
Derating 
6PD/DC 
-1.0 
-0.7 
m~l/DC 


Junction 
Temperature 
Tj 
125 
DC 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


Collector 
Current 
IC 
50 
mA 
p:: 
0 
H 
Collector 
Power 
Dissipation 
u 
Pc 
150 
100 
mW 
~ 
(1 Circuit) 
H 
l"I0 
Collector 
Power 
Dissipation 
Derating 
(Ta~25DC, 
1 Circuit) 
6PC;oC 
-1.5 
-1.0 
mW/DC 


Junction 
Temperature 
Tj 
125 
DC 


Storage 
Temperature 
Range 
Tstg 
-55 "- ISO 
DC 


Operating 
Temperature 
Range 
Topr 
-55 "- 100 
DC 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec. ) 
DC 


Total 
Package 
Power 
Dissipation 
PT 
250 
150 
mW 


Total 
Package 
Power 
Dissipation 
6PT;oC 
-2.5 
-1.5 
mW/DC 
Derating 
(Ta ~25DC, 
1 Circuit) 


Isolation 
Voltage 
BVS 
5000 
(AC, 1 min. , 
RH ~ 60%) 
Vrms 
I 


TLP620, TLP620-2, TLP620-4 


CHARACTERISTIC 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=±lOmA 
1.0 
1.15 
1.3 
V 
~ 
VF=±0.7V 
~ 
Forward 
Current 
IF 
- 
2.5 
20 
IJA 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
60 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
55 
- 
- 
V 
Breakdown 
Voltage 


Emitter-Collector 
V(BR)ECO 
IE=O .1mA 
~ 
7 
- 
- 
V 
0 
Breakdown 
Voltage 
Hu 
VCE=24V 
~ 
- 
10 
100 
nA 
H 
Collector 
Dark 
Current 
ICEO 
~~ 
VCE=24V, 
Ta=85°C 
- 
2 
50 
IJA 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter) 


CHARACTERISTICA 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=±5mA, 
VCE=5V 
50 
- 
600 
Current 
Transfer 
Ratio 
IC/IF 
% 


Rank 
GB 
100 
- 
600 


IF=±lmA, 
VCE=0.4V 
- 
60 
- 
% 
Saturated 
CTR 
IC/IF(sat) 
Rank 
GB 
30 
- 
- 


Collector-Emitter 
IC=2.4mA, 
IF=±8mA 
- 
- 
0.4 


Saturation 
Voltage 
VCE(sat) 
IC=0.2mA, 
IF=±lmA 
- 
0.2 
- 
V 


Rank 
GB 
- 
- 
0.4 


Off-State 
Collector 
Current 
IC (off) 
VF=±0.7V, 
VCE=24V 
- 
1 
10 
IJA 


CTR 
Symmetry 
IC(ratio) 
IC(IF=-5mA)/IC(IF=+5mA) 
0.33 
1 
3 
- 


CHARACTERISTICA 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
11 


AC, 
1 minute 
5000 
- 
- 
Isolation 
Voltage 
BVS 
Vrms 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


TLP620, TLP620-2, TLP620-4 


CHARACTERISTICS 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC = 10 V 
- 
2 
- 


Fall 
Time 
tf 
IC = 
2 mA 
- 
3 
- 
lls 


Turn-on 
Time 
ton 
RL = 100 n 
- 
3 
- 


Turn-off 
Time 
toft 
- 
3 
- 


Turn-on 
Time 
tON 
RL = 1. 9 kfl(Fig.l) 
- 
2 
- 


Strage 
Time 
ts 
VCC = 
5 V, 
IF = ±16 mA 
- 
15 
- 
I.lS 


Turn-off 
Time 
tOFF 
- 
25 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF(RMS) 
- 
16 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


IF SL- 
jJf 


4.5V 
VCE 


O.5V 


toN 
tOFF 


I 


TLP620, TLP620-2, TLP620-4 
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I 


B : To. 
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TLP620, TLP620-2, TLP620-4 
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tON 


TLP621, TLP621-2, 
TLP621-4 


PROGRN1~1ABl E CaNTRall ER 
AC/DC-INPUT 
MODULE 
SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP62l, 
-2 and -4 consists 
of a 
photo-transistor 
optically 
coupled 
to a gallium 
arsenide 
infrared 
emitting 
diode. 
The TLP621-2 
offers 
two isolated 
channels 
in 
an eight 
lead 
plastic 
DIP 
package, 
which 
the 
TLP621-4 
provides 
four 
isolated 
channels 
in a 
sixteen 
plastic 
DIP 
package. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 
Rank 
GB 


55V Min. 


50% Min. 
100% Min. 


5000Vrms 
Min. 


File No. 
E67349 


Isolation 
Voltage 


UL Recognized 


TL P6 21 
TLP621-2 
TLP621-4 


'~' 


8 
16 


2 
3 
2 
7 
2 
15 


ANODE 
3 
6 
3 
14 
1 


2 
CATHODE 
4 
13 


3 
EMITTER 
1 • 3 
ANODE 
5 
12 


4 
COLLDCTOR 
2,4 
CATHODE 
6 
11 


5.7 
EMITTER 


6.8 
COLLECTOR 
7 
10 


8 
9 


1 • 3. 5 • 7 
ANODE 


2.4. 
6 ,8 
: CATHODE 


9. 1 1 • 13 • 15 
: EMI TTER 


10. 
12. 
14. 
16 
: COLLECTOR 


CUFRENT 
TRANS- 


CLASS 1- 
FER RATIO 
(%) 


TYPE 
FICATION 
(IC/1F) 
MARKING 
OF 
CLASSIFICATION 
*1 
1F"5mA, VCE"5V 
Ta-2S·C 


MIN. 
MAX. 


None 
50 
600 
BLANK,Y. y .• Gte· 
,8.8' 
,GD 


Rank 
Y 
50 
150 
Y 
Y" 
TLP621 
Rank 
GR 
100 
300 
G.C" 
Rank 
8t 
200 
600 
B B" 
Ran 
GB 
100 
600 
C.C" ,B,B" 
,GD 
TLP621-2 
(None) 
50 
600 
BLANK,GR.BL,CD 
TLP621-4 
Rank 
CD 
100 
600 
GR 
8L 
GB 


Note: 
Application 
type 
name for certifi- 
cation test, 
please 
use standard pro- 
duct 
type 
nam,'. 
i.e. 


TLp621(GB) 
: np621 
TLP621-2(CB): 
TLP621-2 


1 
2 
4. 58±O.25 
t-----.,----1 


~ 


llJ 
'" 
. 
0 
t:".i 
:i 


H 
;:;; 


""N 


J ED EO 


EIAJ 


TOSHIBA 


8 
5 
DJ 
1 
4 


9.66± 
0.2 5 


JEDEO 


EIAJ 


TOSHIBA 


16 
9 
TLP621-4 


[::::::]] 
1 
8·1'·~~ 
!h ~I"Heo.1 
254±025 
~ 


JEDEC 


EIAJ 


TOSHIBA 


I 


TLP621, TLP621-2, TLP621-4 


RATING 
CHARACTERISTIC 
SYMBOL 
UNIT 
TLP621 
TLP621-2,4 


Forward 
Current 
IF 
60 
50 
mA 


Forward 
Current 
Detating 
l'JIF/DC 
-0.7 
(Ta f; 39DC) 
-0.5 
(Ta ~ 25 DC) 
mA/DC 


Pulse 
Forwsrd 
Current 
IFP 
1 
(100\1s pulse, 
100pps) 
A 


0 
Power 
Dissipation 
PD 
100 
70 
mW 
~ 
H 
Power 
Dissipation 
Derating 
f:,PD/DC 
-1.0 
-0.7 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
DC 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Votlage 
VECO 
7 
V 


Collector 
Current 
IC 
50 
mA 


l'<: 
0 
Collector 
Power 
E-< 
Dissipation 
u 
Pc 
150 
100 
mW 
~ 
(1 Circuit) 
E-<~0 
Collector 
Power 
Dissipation 
Derating 
(1 Circuit 
Ta ~ 25DC) 
f:,PC/"C 
-1.5 
-1.0 
mW/oC 


Junction 
Temperature 
Tj 
125 
DC 


Storage 
Temperature 
Range 
Tstg 
-55 "- ISO 
°c 


Operating 
Temperature 
Range 
Topr 
-55 "- 100 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec. ) 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
150 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
f:,PT/oC 
-2.5 
-1.5 
mW/"C 


Isolation 
Voltage 
BVS 
5000 
(AC, 1 min. , 
RH ~ 60%) 
Vrms 


TLP621, TLP621-2, TLP621-4 


CHARACTERISTIC 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


A 
Reverse 
Current 
IR 
VR=5V 
10 
lJA 
~ 
- 
- 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
Ic=0.5mA 
55 
- 
- 
V 
Breakdown 
Voltage 


po:: 
Emitter-Collector 
IE=O.lmA 
0 
Breakdown 
Voltage 
V(BR)ECO 
7 
- 
- 
V 
H 
U~ 
VCE=24V 
100 
nA 
H 
- 
10 
~ 
Collector 
Dark 
Current 
ICEO 
A 
VCE=24V, 
TA=85°C 
- 
2 
50 
lJA 


Capacitance(Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter) 


CHARACTERISTICS 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=5mA, 
VCE=5V 
50 
- 
600 
Current 
Transfer 
Ratio 
IC/IF 
% 
Rank 
GB 
100 
- 
600 


IC/IF 
IF=lmA, 
VCE=0.4V 
- 
60 
- 
Saturated 
CTR 
% 
(sat) 
Rank 
GB 
30 
- 
- 


IC=2.4mA, 
I~8mA 
- 
- 
0.4 
Collector-Emitter 
VCE(sat) 
IC=0.2mA, 
IF=lmA 
- 
0.2 
- 
V 
Saturation 
Voltage 
Rank 
GB 
- 
- 
0.4 


CHARACTERISTICS 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance(Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlol° 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 


Isolation 
Voltage 
BVS 
Vrms 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


I 


TLP621, TLP621-4, TLP621-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=lOV 
- 
2 
- 


Fall 
Time 
tf 
IC=2 mA 
- 
3 
- 


Tunr-on 
Time 
RL=lOOn 


I.lS 


ton 
- 
3 
- 


Turn-off 
Time 
toff 
- 
3 
- 


Turn-on 
Time 
tON 
RL=1. 9k.\l (Fig.l) 
- 
2 
- 


Strage 
Time 
ts 
VCC=5V, 
IF=16mA 
- 
15 
- 
I.lS 


Turn-off 
Time 
tOFF 
- 
25 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
DC 


TLP621, TLP621-2, TLP621-4 


TLP621 
TLP621-2. 
-4, 
""'" 


....... 


""'" 


f'-. 
""'" 


.......... 


-......: 


80 
100 


Ta 
COC) 


5000 


3000 
PULSE WIDTH:;;:;100tts 
Ta = 25"C 


•...... 


- 
-- 


0.3 
0.5 
1 
3 
5 


FORWARDCURRENT 
10 


IF 
(mA) 


TLP621 


I 
I 
I 
I 
"" 


TLP621-2. 
-4 
t'-.... 


....... 
"'" 
f'-. 
......, 


....... 
I'-.. 
r--..: 


80 
100 


Ta 
CC) I 


Ta 
25"C 


/ 


/ 


I/ 


~ 
1000 
..: 
8 
'-' 
500 
It 
300 
H 


PULSE WIDTHs:.:10tts 


REPETITIVE 
FREQUENCY 
100Hz 
/' 
Ta=25"C 
/ 


/ 


2.0 


VFP (V) 


TLP621, TLP621-2, TLP621-4 


101 


~ 
" 
10-0 
~ 
a 
f'l0 
....• 


Eo< 


10 -1 
Zi 
0 


~ 
10-2 
A 


p:;a 
Eo< 
0 
;;ii 
H 
10-3 
Ha0 


100 


SO 


30 
~0:a 
10 


0 
....• 


S 


Eo< 
3 
~ 
~ 
0 
1 
p:;a 
Eo< 
0 
US 
f'lH 
H 
0.3 
a0 


0.1 


UOS 


I 
I 
I 
I 
A 
I 


'/ 
1/ h 
q.~Ob ., 
///I/Y 


~C,.~ X/ 


1/ 
/ 
/1/ 


'/ 


/ ~ 


Ta 
2S'C 


VCE 
SV 
/ 


___ 
VCE=U4V 
V 
Vk 
'l: 
~,. 


l-I- 
"'~ 
I- ;~~; 
I- 


'0 
'O~ 


j 


=1- 
<--- 
1 
3 
S 
10 


FORWARD CURRENT 


80 
~a~ 


0 
H 


Eo< 
Z 
f'l 
~ 
to 
0 


p:;a 
Eo< 
0 
f'lH 
Ha0 


2 
4, 
6 


COLLECTOR-EMITTER 
VOLTAGE 
8 
10 


VCE 
(V) 


50 


,.,..- ,/ 
4O~ 
Ta=25'C 
,.,..- /" " 
/" 
30 


V ,.,..- ,.,..- 
...-~ 


f/ 
/" 
.-' 


,....- 
'/ 
,.,..- 


~ 
/ 
- 
.-' 


,....- 


5 


,.- V 
I 


~ 
IF-2mA 


:J;.'.-' 
I 
I 


~ 
25 
a~ 


Eo<I 
o 


p:; 
10 
a 
Eo< 


~ 
5 
Hao 


oo 
0.2 
0.4 
0.6 
0.8 
1.0 


COLLECTOR-EMITTER 
VOLTAGE 


1.2 
1.4 


VCE 
(V) 


500 


300 
a 
H 
Eo<0: 
p:; 


&1;';: 


100 
"'~ 
OJ 
50 
~~ 
[::'6 
30 


Eo< 
H 
Z 
~ 
10 
to 
0 


III 
IIIII1 
_+HII'~ 
V 


...••• 


I-~~y 
..•.- 
~ 


~~~\>~ 
e-~ 
~ 


Ta=25'C 


-- 
VCE=5V 


--- 
VCE=U4V 


III 
I I I 


10 
30 
50 


IF (mA) 


TLP621, TLP621-2, TLP621-4 


0.20 
z0 
H•... 
< 
0.16 
!3•..•r-. 
<> 
OJ"'" 
0.12 
~ 
r-.., 


•... 
'" 
•... .• 
H 
...., 
0.08 
~ 
1il 
u 


d:: 
> 


0 
0.04 
•..•1il 
u 0 
1il < 
H •..• 
HH 
0 
00 
0> 


1000 


SOO 


300 


.• 
't 
100 


1il 
SO 
:>l 
H•... 
30 
0 
Z 
H 
:xi 
0 
10 
•... 
H~ 
'" 
S 


:I 


IF=smA 
IC= 
1mA 
i..--" 


•...•..•. 


V- 
-- 
- 


-20 
0 
20 
40 
AMBIENT TEMPERATURE 
60 
80 


Ta 
COC) 


Ta 
2S'C 


IF 
16mA 


VCC=SV 


tOFF 
V 
/ 


~ 


/' 


.......-V 
- 
t-- 
tON 


3 
S 
10 
30 
SO 
100 


LOAD RESISTANCE 
RL (kO) 


VCE 
SV 
2S 
- 
10 
---- 
S 


1- 
- 
IF 
o.SmA 
..... 
-- -- -'-. - 
....... I 


TLP624, TLP624-2, 
TLP624-4 


PROGRAMMABLE 
CONTROLLERS 
AC/DC-INPUT 
MODULE 
TELECOMMUNICATION 


The 
TOSHIBA 
TLP624, 
-2 and 
-4 consist 
of a 
gallium 
arsenide 
infrared 
emitting 
diode 
optically 
coupled 
to a photo-transistor. 
The 
TLP624-2 
offers 
two 
isolated 
channels 
in an 


eight 
lead 
plastic 
DIP 
package, 
while 
the 
TLP624-4 
provides 
four 
isolated 
channels 
in a 


sixteen 
plastic 
DIP 
package. 


• Collector-Emitter 
Voltage: 
55V Min. 
• Current 
Transfer 
Ratio 


CURRENT 
TRANSFER 
RATIO 
(Min.) 


CLASSI- 
Ta=25°C 
Ta=25 '"75°C 
MARKING 
OF CLASSI 
FICATION 
IF=lmA 
IF=O.5mA 
IF=lmA 
FICATION 
VCE=(,)·5V VCE=1.5V 
VCE=0.5V 


Rank 
BV 
200% 
100% 
100% 
BV 


Standard 
100% 
50% 
50% 
BV, 
Blank 


Isolation 
Voltage: 
5000Vrms 
Min. 
• UL Recognized 
: File 
No. 
E67349 


• Note: 
Application 
type name 
for 
certification 
test, 
please 
use 
standard 
product 
type 


name, 
i.e. 


TLP624 (BV) 
TLP624 
TLP624-2(BV): 
TLP624-2 


TLP624 


1~4 


2~3 
1~_ 
8 
2 
7 


3 
6 


4 
5 


1 
ANODE 


2 
CATHODE 
:3 
EMITTER 
4: 
COLLECTOR 
1,3 
ANODE 


2,4 
CATHODE 


5,7 
EMITTER 


6,8 
COLLECTOR 


1,3,5,7: 
ANODE 


2,4,6,8: 
CATHODE 


9,11,13,15: 
EMITTER 
10,12,14,16: 
COLLECTOR 


1 
2 


4.58±o.25 
~ 


~ 


d~ 


1.2 
z 
U5 
~ 


~54±U25 
~ 


JEDEC 


EIJA 


TOSHIBA 


1 
4 


I 9.66±Cl25 


7.62±U25 
I 
I 


~-f::~5~ 


I 
7.82-8.801 


JEDEc 


EIAJ 


TOSHIBA 


1.2 


U5 


2.54±U25 


JEDEC 


EIAJ 


TOSHIBA 


TLP624, TLP624-2, TLP624-4 


RATING 


CHARACTERISTIC 
SYMBOL 
TLP624 
TLP624-2 
UNIT 
TLP624-4 


Forward 
Current 
IF 
60 
50 
mA 


Forward 
Current 
Detating 
dIF/oC 
-0.7 
(Ta~39°C) 
-0.5 
(Ta~25°C) 
mA/"C 


Pulse 
Forward 
Current 
IFP 
1 (lOO/1s pulse, 
100pps) 
A 


p 
Power 
Dissipation 
(1 Circuit) 
PD 
100 
70 
mW 
~ 
,...:l 
Dissipation 
Derating 
Power 
JPD/"C 
-1.0 
-0.7 
mW/oC 
(Ta~25°C, 
1 Circuit) 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


Collector 
Current 
IC 
50 
mA 


J>::0 
Collector 
Power 
Dissipation 
150 
100 
Eo-< 
Pc 
mW 
u 
(1 Circuit) 
~ 
Eo-<~P 
Collector 
Power 
Dissipation 
JPC/"C 
-1.5 
-1.0 
mW/oC 
Derating 
(Ta~25°C, 
1 Circuit) 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
I 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec. ) 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
150 
m\ol 
(1 Circuit) 


Total 
Package 
Power 
Dissipation 
JPT/oC 
-2.5 
-1. 5 
mW/oC 
Derating 
(Ta~25°C, 
1 Circuit) 


Isolation 
Voltage 
BVS 
5000 
(AC, 1 min. , 
RH ;;;;60%) 
Vrms 


I 


TLP624, TLP624-2, TLP624-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
A 
Reverse 
Current 
IR 
VR=5V 
10 
jlA 
~ 
- 
- 
....• 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR) CEO 
IC=0.5mA 
55 
V 
- 
- 
Breakdown 
Voltage 


~ 
Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
V 
- 
- 
0 
Breakdown 
Voltage 
Eo-<u 
VCE=24V 
~ 
- 
10 
100 
nA 
Eo-< 
Collector 
Dark 
Current 
ICEO 
~ 
VCE=24V, 
Ta=85°C 
2 
50 
jlA 
A 
- 


Capacitance 
Collector 
CCE 
V=O, 
to Emitter 
f=lMHz 
- 
12 
- 
pF 


CRARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=lmA, 
VCE=0.5V 
100 
- 
- 
Current 
Transfer 
Ratio 
IC/IF 
% 


Rank 
BV 
200 
- 
- 


IC/IF 
IF=0.5mA, 
VCE=1.5V 
50 
- 
- 
Low 
Input 
CTR 
(low) 
% 
Rank 
BV 
100 
- 
- 


VCE 
IC=0.5mA, 
IF=lmA 
- 
- 
0.4 
Collector-Emitter 
IC=lmA, 
IF=lmA 
- 
0.2 
- 
V 
Saturation 
Voltage 
(sat) 
Rank 
BV 
- 
- 
0.4 


COUPLED 
ELECTRICAL 
CHARACTERISTICS 
(Ta=-25 '"75°C) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=0.5V 
50 
- 
- 
% 
Rank 
BV 
100 
- 
- 


IC/IF 
IF=0.5mA, 
VCE=1.5V 
- 
50 
- 
Low 
Input 
CTR 
% 


(low) 
Rank 
BV 
- 
100 
- 


TLP624, TLP624-2, TLP624-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
0 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVs 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
8 
- 


Fall 
Time 
tf 
VCC=lOV, 
IC=2mA 
- 
8 
- 
RL=lOOO 
/.Is 
Turn-on 
Time 
ton 
- 
10 
- 


Turn-off 
Time 
toff 
- 
8 
- 


Turn-on 
Time 
tON 
RL=4.7kO 
(Fig .1) 
- 
10 
- 


Storage 
Time 
ts 
VCC=5V, 
IF=1. 6mA 
- 
50 
- 
/.Is 


Turn-off 
Time 
tOFF 
- 
300 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
1.6 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
75 
DC 


IF~ 


TLP624, TLP624-2, TLP624-4 


TLP624 


TLP624-2. 
-4 


........ 


.....•.. 


"- 
r--.. 
...... 


.....•.. 


...•.....• 


.....•.. 


o 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
("(;) 


PULSE 
WIDTH;;;; 
100lls 


Ta = 25"(; 


~~ 
-I- 
-I- 
-I- 
.......•• 


==~ 
=~=~ 
-I- 
-'- 
3 
10-2 
3 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


...•. 


...•. 


-- 
I-- 
- 


~p -2.8 
~~ 
~-5 -2.4 
<"l 


~~ 
-2.0 
~ 
~~ 
-1.6 
~ 


~ ffi -1.2 
~g 
,< ~ 
-0.8 
lal:l 
00 
~ 
CJ -0.4 
0.1 
5 
10 
IF 
(mA) 


0.3 
0.5 
1 
3 


FORWARD CURRENT 


100 
~ 
50 
-<-5 
30 


~ 
10 


E-< 
5 
Z~ 
3 


0::p 
CJ 
~ 
0.5 
~ 
0:: 
0.3 
0~ 


'< 1000 
-5 
500 
!: 
300 


~ 
100 


~ 
CJ 
~ 
~o~ 


'"en 
~ 


T T 


TLP624 


I"" 


TLP624-2. 
-4 
I'... 


r-..... 
"'" 


r-..... 
...•.....• 


......... 
I'... 
r-.... 


o 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


Ta 
25·C 


I 


/ 


I 
if 


0.6 
0.8 
1.0 


FORWARD VOLTAGE 


1.2 
1.4 


VF 
(V) 


PULSE 
WIDTH 
~ 
lOlls 
REPETITIVE 
FREQUENCY 
100 Hz 
./ 
Ta = 25"(; 
/ 


j 


0.4 
0.8 
1.2 
1.6 
2.0 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP626, TLP626-2, TLP626-4 


~ 
1000 
~ 
•.• 
500 


CJ 
•.• 
300 


••.... 
~--- 


•••• 
1 ••• 


/ l/ 


/ 


Ta = 25 "C 


VCE = 5V 
_.- 
VCE=1.5V 


--- 
VCE= 
0.5V 


I 
I 
" 
0.3 
0.5 
3 
5 


FORWARD CURRENT 
IF 
(mA) 


50 


30 


10 


,..... 
5 
<E 
3 
u 
... 


f-< 
Z..• 
0:0: 
;:>u 
0.5 
0:0 
0.3 
f-< 
CJ..• 
...:l 
...:l 
0 
CJ 
0.1 


0.05 


0.03 


Ta = 25 "C 
-- 
VCE= 
5V 


VCE = 1.5V 
/ 
_.- 
- 
-- - 
VCE = 0.5V 
l/V 


/ 
/ 


j 


1/ 
I 


0.3 
0.5 
1 
FORWARD CURRENT 


3 
5 
IF 
(mA) 


4.0 


"< 
3.5 


-5 


CJ 
3.0 
... 


f-<z 
2.5 
~ 
0:g; 


CJ 
2.0 


0:0 
f-< 
CJ 
1.5 
..• 
...:l 
...:l 
0 
CJ 
1.0 


0.5 


30 


10 


"< 
5 
-5 


CJ 
3 
... 


f-< 
Z~ 
gj 
;:> 
CJ 
0: 
0.5 
0 
f-< 
U~ 
0.3 
...:l 
...:l 
0 
CJ 


0.1 


0.05 


0.03 


Ta = 25 "C 
III 


IF=1.0mA - 


/ 


0.8 


/ 
I 
/ 


0.6 


/ 


0.5 


/ 
0.4 


~- 


/' 


0.2 
I 


o0.1 
0.3 
0.5 
1 
3 


COLLECTOR-EMITTER 
VOLTAGE 


5 
10 


VCE 
(V) 


-- 
VCE=1.5V 


I 
I 
I 
--- 
VCE=0.5V 
IF=2mA 


.; 


1 
-- 
- 
-p::-, t:- 
- 
- r:- :::-:: 


-r:::-, 


f'-:~ 
0.5 
•..... ..... 


""- 


-..",. 
.".,.., 


".." 
0.2 


"""r:::, ~ 
:::-::: '::::: 


-20 
0 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
Ta 
("C) 


TLP624, TLP624-2, TLP624-4 


101 


~< 
10° 
<3- 


r0- 
O 
'"u 
•.. 
10-1 
~ 
~ 


!-< 
Z 
'" 
10-2 
..:..:e 


1:1 


Ci 
10-3 
..:0 
!-< 
U 
'"~~ 
10-4 
0 
U 


.;.~ 
",'" 


Ii 
.;.9<'0"H 


1 
/I 
A/ 
1 
I 
I 
VI/A 
I 


I 
'I 
/V 
Y V/I 


1/ 
/ 
J 
V 


J 


I 
I 
100 
120 


Ta 
('G) 


3000 


1000 


500 
~ 
'" 
300 
-3 


'"::E•.. 
!-< 
100 
" 
Z 
;;: 
50 
u 
!-<... 
30 
i;< 
'" 


10 


5 


Ta=25'C 


IF=t.6mA 


VCC = 5V 


/ 
/' 


tOFF 
Vi;' 
Vi-" 
,/ 


/ 
/ 
ts 
A' 
/ 
Y- 


tON 


3 
5 
10 


LOAD 
RESISTANCE 


TLP626, TLP626-2, 
TLP626-4 


PROGRAMMABLE 
CONTROLLERS 
AC/DC-INPUT 
MODULE 
TELECOMMUNICATION 


The 
TOSHIBA 
TLP626, 
-2 and 
-4 consist 
of 
two 
gallium 
arsenide 
infreared 
emitting 
diodes 
connected 
in inverse 
parallel, 
optically 
coupled 


to a photo-transistor. 
The 
TLP626-2 
offers 
two 
isolated 
channels 
in an 
eight 
lead 
plastic 
DIP 
package, 
while 
the TLP 
626-4 
provides 
four 
isolated 
channels 
in a sixteen 
plastic 
DIP 
package. 


Collector-Emitter 
Voltage: 
55V Min. 
Current 
Transfer 
Ratio 


CURRENT 
TRANSFER 
RATIO 
(Min.) 


CLASSI- 
Ta=25°C 
Ta=-25 'V75°CMARKING 
OF 
CLASSI- 
FICATION 
IF=±lmA 
IF=±0.5mA 
IF=±lmA 
FICATION 
VCE=0.5V 
VCE=L5V 
VCE=0.5V 


Rank 
BV 
200% 
100% 
100% 
BV 


Standard 
100% 
50% 
50% 
BV, 
Blank 


Isolation 
Voltage: 
500Vrms 
Min. 


UL Recognized 
: File 
No. 
E67349 


Note: 
Application 
type 
name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 
TLP626(BV): 
TLP626 


TLP626 
TLP626-2 
TLP626-4 
,~. 


'~" 


16 


2 
3 
2 
7 
2 
15 


3 
6 
3 
14 
1: 
ANODE 
CATHODE 
4 
5 
4 
13 
2: 
CATHODE 
ANODE 
5 
12 


1,3: 
ANODE 
3: 
EMITTER 
CATHODE 
6 
11 


4: 
COLLECTOR 
2,4: 
CATHODE 
ANODE 
7 
10 


5,7: 
EMITTER 
8 
9 
6,8: 
COLLECTOR 


1,3,5,7: 
ANODE,CATHODE 
2,4,6,8: 
CATHODE,ANODE 


9,11,13,15: 
EMITTER 
10,12,14,16: 
COLLECTOR 


4 
3D~ 


JEDEC 


EIAJ 


TOSHIBA 


8 
5 
bd~ 
1 
4 
I, 9.66±Cl25 
I 


~ 


"'d 
'" 
Z 
H 
::s 
~ 


JEDEC 


EI AJ 


,7.6~±Cl251 


~ 
~~~ 


17.82-8.80.1 


16 
9 
TLP626-4 


[::::::]3 


L2 
Cl5 


2.54±Cl25 


JEDEC 


EIAJ 
TOSHIBA 


TLP626, TLP626-2, TLP626-4 


RATING 
CHARACTERISTIC 
SYMBOL 
TLP626-2 
UNIT 
TLP626 
TLP626-4 


Forward 
Current 
IF(RMS) 
60 
50 
mA 


Forward 
Current 
Derating 
JIFI"C 
-0.7 
(Ta639·C) 
-0.5 
(Ta 625·C) 
mA/·C 


Pulse 
Forward 
Current 
IFP 
1 (100;Jspulse, 
100pps) 
A 
p~ 
Power 
Dissipation 
(1 Circuit) 
PD 
100 
70 
mW 
>-l 


Power 
Dissipation 
Derating 
JPDl"c 
-1.0 
-0.7 
mWI"C 
(Ta ~25·C, 
1 Circuit) 


Junction 
Temperature 
Tj 
125 
·C 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


Collector 
Current 
IC 
50 
mA 
~ 
0 
Collector 
Power 
Dissipation 
I;-< 
Pc 
150 
100 
mW 
u 
(1 Circuit) 
~ 
I;-<~ 
p 
Collector 
Power 
Dissipation 
Derating 
(Ta625·C, 
1 Circuit) 
JPcI"c 
-1.5 
-1.0 
mW/·C 


Junction 
Temperature 
Tj 
125 
·C 


Storage 
Temperature 
Range 
Tstg 
-55-150 
·C 


Operating 
Temperature 
Range 
Topr 
-55-100 
·C 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec.) 
·C 


Total Package 
Power 
Dissipation 
PT 
250 
150 
mW 
(1 Circuit) 


Total Package 
Power 
Dissipation 
JPTI"C 
-2.5 
-1.5 
mWI"C 
Derating 
(Ta625·C, 
1 Circuit) 


Isolation 
Voltage 
BVS 
5000 
(AC, 1 min. , RH~60%) 
Vrms 


TLP626, TLP626-2, TLP626-4 


CHARACTERISITC 
SYNEOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=±10mA 
1.0 
1.15 
1.3 
V 
0 
Forward 
Current 
IF 
VF=±0.7V 
- 
2.5 
20 
IJA 
~ 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
60 
- 
pF 


Collector-Emitter 
V(BR) CEO 
IC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
V 
P:: 
- 
- 
0 
Breakdown 
Voltage 
Eo-<u 
VCE=24V 
10 
100 
nA 
~ 
- 
Eo-< 
Collector 
Dark 
Current 
ICEO 
~ 
VCE=24V, 
Ta=85°C 
- 
2 
50 
IJA 
0 


Capacitance 
Collector 
CCE 
V=O, 
f=lMHz 
- 
12 
- 
pF 
to Emitter 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=±lmA, 
VCE=0.5V 
100 
- 
- 
Current 
Transfer 
Ratio 
IC/IF 
% 


Rank 
BV 
200 
- 
- 


IC/IF(low) 
IF=±0.5mA, 
VCE=1.5V 
50 
- 
- 
Low 
Input 
CTR 
% 
Rank 
BV 
100 
- 
- 


Collector-Emitter 
lC=0.5mA, 
IF=±lmA 
- 
- 
0.4 


Saturation 
Voltage 
VCE(sat) 
IC=lmA, 
IF=±lmA 
- 
0.2 
- 
V 
Rank 
BV 
- 
- 
0.4 


Off-State 
Collector 
Current 
IC (off) 
VF=±0.7V, 
VCE-24V 
- 
1 
10 
IJA 
CTR 
Symmetry 
IC(ratio) 
IC(lF=-lmA)/IC(IF=lmA) 
0.5 
- 
2 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF= 
lmA, 
VCE=0.5V 
50 
- 
- 
Current 
Transfer 
Ratio 
IC/IF 
% 


Rank 
BV 
100 
- 
- 


IF= 
0.5mA, 
VCE=1.5V 
- 
50 
- 
Low 
Input 
CTR 
IC/IF(low) 
% 


Rank 
BV 
- 
100 
- 


TLP626, TLP626-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitacne 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS=500V 
5xl010 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
8 
- 


Fall 
Time 
tf 
VCC=lOV, 
IC=2mA 
- 
8 
- 
RL=loon 
IlS 
Turn-on 
Time 
ton 
- 
10 
- 


Turn-off 
Time 
toff 
- 
8 
- 


Turn-on 
Time 
tON 
RL=4.7kn 
(Fig.l) 
- 
10 
- 


Storage 
Time 
ts 
VCC=5V, 
IF=±1.6mA 
- 
50 
- 
IlS 


Turn-off 
Time 
tOFF 
- 
300 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF(RMS) 
- 
1.6 
20 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
75 
°c 


TLP626, TLP626-2, TLP626-4 


E-< 
100 
Z 
[:J..: 
80 
8:< 
~-5 


~""' 
60 
..: 
tI) 
o 
:::!i 
~e 
40 
<0< 
~ 
..:I ••.• 
III 
~ 
20 
S:;j 


TLP626 


TLP626 
, -4 


....•..• 


•.••.... 
..... 


t"-.. 


..•...•. 


........ 
....•.•~ 
'" 


80 
100 


Ta 
("C) 


PULSE 
WIDm;:;;; 
100,"s 


Ta=25"C 


~~ 
== 
- 
....•.•, 


~ === 
=== 
--- 


~""' 
..:< 
Oe 
~~ 


<0< 
tI)..:I'" 
::> 
~ 
100 
"' 
•...• 


p 


~~ 
-2.8 


E-< e 
~~ 
<0< 
•• 
- 2.4 
~~ 
E-< 
~ 
-2.0 
> 
~.., 
~ 
-1.6 


..:IE-< 


~ 
1:"i 
-1.2 
QU 
~ E - 08 
":<0< 
28 
-0.4 
0.1 


...•.. 


~ - 
-I- 


0.3 
0.5 
1 
3 


FORWARD 
CURRE NT 
5 
10 


IF 
(mA) 


100 


:1 


50 


30 
~ 
•...• 
10 
~ 
5 
<0< 
3 
!Z 
8 


~ 
0.5 
..: 
0.3 
0~ 


:< 
1000 


-5 
500 


,; 
300 


T 
I 
I 
I 
TLP626 


I 
I 
I 


....•.• 


TLP626-2. 
-4 
t..... 


t"-.. 
~ 
F;;:: 
"" 


•..•..•.. 
..... 


•.••.... 


0204060 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
("C) 


Ta 
25"C 


I 
T 
I 


-/ 


I/ 
I 


0.6 
0.8 
1.0 


FORWARD VOLTAGE 


1.2 
1.4 


VF 
(V) 


PULSE 
WIDTH';; 
10 ,"s 
REPETITIVE 
FREQUENCY 
100Hz 
/ 
Ta = 25"C 
/ 


I 
I 


j 


0.4 
0.8 
1.2 
1.6 
2.0 
2.4 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP626, TLP626-2, TLP626-4 


~ 
1000 
t.. 
•...• 500 


"-::: 
300 


o 
•.... 
~ 
0:: 


0::~t.. 
~< 
0:: 
!-< 


!-< 
Z~ 
gj 
8 


50 


30 


10 


~ 
5 
<-5 
3 
u 
•.... 


!-< 
Z 
'"0:: 
0:: 
;:>u 
0.5 


0:: 
0 
0.3 
!-<u~ 
H 
H 
0u 
0.1 


0.05 


0.Q3 


~-- - 
.•... 


// 


Ta = 25 
"C 


VCE = 5V 
_.- 
VCE=1.5V 
--- 
VCE=05V 


I 
, 
, 
3 
5 


IF 
(rnA) 


0.3 
0.5 


FORWARD CURRENT 


Ta = 25 
"C 
-- 
VCE= 
5V 
/ 
_.- 
VCE= 
1.5V 
/ 
~. 
--- 
VCE = 0.5V 
",.- 


L 


// 
/ 


0.3 
0.5 
1 
FORWARD CURRENT 
3 
5 
IF 
(rnA) 


4.0 


<' 
3.5 


-5 


u 
3.0 
•.... 


!-< 
Z 
2.5 
'" 
~u 
20 
0::0 
!-<u 
1.5 
'"H 
H0u 
1.0 


0.5 


30 


10 


<'-5 
u 
3 
•.... 


!-< 
Z 
'"gj 
;:> 
U 


0:: 
0.5 
0 
!-< 
U 
'" 
0.3 
H 
Su 


0.1 


0.05 


0.03 


Ta = 25 
"C 
III 
IF = 1.0rnA - 
/ 
/ 


0.8 
I 
ilI 
II 
0.6 


/ 
V 
0.5 
V 
0.4 
~-- 


V 


0.2 


o 
0.1 
0.3 
0.5 
1 
3 


COLLECTOR-EMITTER 
VOLTAGE 


5 
10 


VCE 
(V) 


-- VCE=1.5V 
I 
I 
I 
--- 
VCE=0.5V 
IF=2rnA 


~ 


1 
-- 
--=::::-j::--, ==- 
- 
- :::--, ""::: t-. -- ~ 
..,.", ....... 
0.5 
~ ....."- 


•... 


-..."" ~ 
::-::: 
0.2 


"'::::h::. ..",.. ~ 
"':::: 


-20 
0 
20 
40 
60 


AMBIENT 
TEMPERATURE 
80 
Ta 
("C) 


TLP626, TLP626-2, TLP626-4 


101 
ID 
- 
Ta 


<- 
10° 
.3 
~0 
<-l 
U~ 
10-1 
~ 


<=>~ 


t-< 
Z 
<-l 
10-2 
..:..:~u 


1:1 


Ci 
10-3 
..:0 
t-< 
U 
<-l~~ 
10-4 
0 
U 


10-5 
0 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


3000 


1000 


500 
~., 
300 
.3 


<-l::s~ 
t-< 
100 
(:J 
:i 
;;: 
50 
u 
t-<r; 
30 


'" 


10 


S 


Ta=2S-C 


IF=1.6mA 


VCC = SV 
./ 


/' 


/' 


IOFF 


./ 
" 
./ 
/ 


/ 
Is 
A 
/ 
Y- 


ION 


3 
S 
10 


LOAD 
RESISTANCE 
I 


TLP627, TLP627-2, 
TLP627-4 


PROGRAMMABLE 
CONTROLLERS. 


DC-OUTPUT 
MODULE. 


TELECOMMUNICATION. 


The 
TOSHIBA 
TLP627, 
-2, 
and -4 consist 
of a gallium 
arsenide 
infreared 
emitting 
diode 
optically 
coupled 
to a darlington 
connected 
photo transistor 
which 
has an 
integral 
base-emitter 
resistor 
to optimize 
switching 
speed 
and 
elevated 
temperature 
characteristics. 
The TLP627-2 
offers 
two isolated 
channels 
in a 
eight 
lead 
plastic 
DIP package, 
while 
the TLP627-4 
provide 
four 
isolated 
channels 
per package . 


. Collector-Emitter 
Voltage 


COLLECTOR-EMITTER 
VOLTAGE 
(Min.) 


300V 


200V 


100V 


Blank 


Blank 
V2 
, 


MARKING 
OF 
CLASSIFICATION 


Rank 
V2 


Rank 
VI 
Blank, 
V2,Vl 


1000% 
Min. 
5000Vrms 
Min. 
File 
No. 
E67349 
name 
for 
certification 
standard 
product 
type 


Current 
Transfer 
Ratio 
Isolation 
Voltage 
UL Recognized 
Note: 
Application 
type 
test, 
please 
use 
name, 
i.e. 
TLP627 (V2) 
TLP627-2 (V2) 
TLP627 
TLP627 -2 


TLP627 
TLP627-2 
TLP627-4 


1~~ 
'~' 


1 
16 
" 
2 
3 
2 
7 
2 
15 


3 
-" 
6 
3 
1~ 
1: ANODE 
2: CATHODE 
4 
5 
4 
13 
3: EMITTER 
5 
12 
4: COLLECTOR 
1,3: ANODE 
2,4: CATHODE 
6 
11 
5,7: EMITTER 
6,8: COLLECTOR 
7 
10 


8 
9 


1,3,5,7 
2,4,6,8 
9,11,13,15 
10,12,14,16: 


ANODE 
CATHODE 
EMITTER 
COLLECTOR 


1 
2 
4.58±0.25 


JEDEC 
EIAJ 
TOSHIBA 


8 
5 
bldj 
1 
4 
9.66± 0.25 


JEDEC 
EIAJ 
TOSHIBA 


1.2 
0.5 


2.54±0.25 


JEDEC 
EIAJ 
TOSHIBA 


TLP627, fLP627-2, TLP627-4 


RATING 
CHARACTERISTIC 
SYMBOL 
TLP627-2 
UNIT 
TLP627 
TLP627-4 


Forward 
Current 
IF 
60 
50 
mA 


Forward 
Current 
Detating 
JIF/DC 
-0.7 
(Ta ;G39DC) 
-0.5 
(Ta ;G25Dc) 
mArC 


Pulse 
Forward 
Current 
IFP 
1 (lOO/1s pulse, 
lOOpps) 
A 


p 
Power 
Dissipation 
(1 Circuit) 
PD 
100 
70 
mW 
~ 
H 
Power 
Dissipation 
Derating 
JPD/DC 
mW/DC 
(Ta;G25DC, 
1 Circuit) 
-1.0 
-0.7 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
DC 


300 


Collector-Emitter 
Voltage 
VCEO 
200 
(Rank V2) 
V 


100 
(Rank VI) 


Emitter-Collector 
Voltage 
VECO 
0.3 
V 


0:>:: 
Collector 
Current 
IC 
150 
mA 
0 
H 
U~ 
Collector 
Power 
Dissipation 
H 
Pc 
150 
100 
mW 
~ 
(1 Circuit) 
p 


Collector 
Power 
Dissipation 
JPC/DC 
-1.5 
-1.0 
mW/DC 
Derating 
(Ta;G25DC, 
1 Circuit) 


Junction 
Temperature 
Tj 
125 
DC 


Storage 
Temperature 
Range 
Tstg 
-55-150 
DC 


Operating 
Temperature 
Range 
Topr 
-55-100 
DC 


Lead 
Soldering 
Temperature 
Tsold 
260 
(10 sec. ) 
DC 


Total 
Package 
Power 
Dissipation 
PT 
250 
150 
mW 
(1 Circuit) 


Total 
Package 
Power 
Dissipation 
JPTI"C 
-2.5 
-1.5 
mW/DC 
Derating 
(Ta;G25DC, 
1 Circuit) 


Isolation 
Voltage 
BVS 
5000 
(AC, 1 min. , RH:;;;;60%) 
Vrms 


TLP627, TLP627-2, TLP627-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
J.lA 
~ 
,....:l 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


300 
- 
- 
Collector-Emitter 
V(BR)CEO 
IC=O.lrnA 
Rank 
V2 
200 
V 
Breakdown 
Voltage 
- 
- 


Rank 
VI 
100 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
0.3 
V 
Breakdown 
Voltage 
- 
- 


VCE=200V 


P<:: 
200 
0 
VCE=150V 
(Rank V2) 
- 
10 
nA 
Eo-< 
U~ 
VCE=80V 
(Rank VI) 
Eo-<~p 
Collector 
Dark 
Current 
ICEO 
VCE=200V 


VCE=150V 
(Rank V2) 
- 
- 
20 
J.lA 


VCE=80V 
(Rank VI) 


Ta=85°C 


Capacitacne 
Collector 
CCE 
V=O, 
f=IMHz 
10 
- 
pF 
to Emitter 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lrnA, VCE=lV 
1000 
4000 
- 
% 


Saturated 
CTR 
Ic/IF(sat) 
IF=lOrnA, VCE=lV 
500 
- 
- 
% 


Collector-Emitter 
IC=lOrnA, IF=lrnA 
- 
- 
1.0 
V 
VCE(sat) 
Saturation 
Voltage 
IC=lOOmA, 
IF=lOmA 
0.3 
- 
1.2 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitacne 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


TLP627, TLP627-2, TLP627-4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
40 
- 


Fall 
Time 
tf 
VCC=lOV, 
IC=lOmA 
- 
15 
- 
IJS 
Turn-on 
Time 
ton 
RL=lOOn 
- 
50 
- 


Turn-off 
Time 
toff 
- 
15 
- 


Turn-on 
Time 
tON 
RL=180kn 
(Fig .1) 
- 
5 
- 


Strage 
Time 
ts 
VCC=lOV, 
IF=16mA 
- 
40 
- 
IJS 


Turn-off 
Time 
tOFF 
- 
80 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
- 
200 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Collector 
Current 
IC 
- 
- 
50 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
·C 


IF Sl- 
I 


TLP627, TLP627-2, TLP627-4 


5000 


3000 


E-< 
Zr.1 
1000 


ii1 
=:> 
500 
o~ 
~ -: 
:m 


';1"::- 


~ 
P< 
100 
@l 
I'< 
I'<H 


r.1 
50 


UJH 
30 
=:> 
P< 


TLP527 


TLP527 
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-4 
"'" 


i'- 
r-... 


..•...•• 
'-... 


..•...•• 


"-, 
..•...•• 


o 
20 
40 
50 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
("C) 


PULSE 
WIDTH;;;;; 100ft8 


Ta=25"C 


.••••••••. 1::::" 
==F' 
=1= 
-r- 
-r- 
-r- 


3 
10-2 
3 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


8 


.4 
•...... 


0 
-... 
-- 


.2 


8 


(13 (15 
1 
3 
5 


FORWARD CURRENT 


10 


IF 
(mA) 


TLP527 


"" 


TLP527-2, 
-4 
I'.... 


•..•.... 
"'" 


r--..... 


"- 
•...•.... ", 
•...... 


o 
20 
40 
50 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
("C) 


100 
~-: 
50 
S~ 
30 


I'< 
H 
10 


E-< 
Z 
5 
r.1 
ii1 
3 
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1 
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(13 
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Ta 
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I 
/ 


/ 


I 
V 


~ 
1000 
~ 
~ 
500 


~ 
300 
H 
/' 
I 
/ 


PULSE 
WIDTH';;: 
10ft8 


REPETITIVE 


FREQ.UENCY- 
100 Hz 


Ta=25"C 


1.0 
1.4 
1.8 
2.2 


PULSE 
FORWARD VOLTAGE 


TLP627, TLP627-2, TLP627-4 
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SWITCHING 
TIME 
- 
RL 
1000 
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500 
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TLP627, TLP627-2, TLP627-4 
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H 


'"' 
Z 


~ 


60 


0 


0:; 
4,0 
a 
'"'0 
f'ilH 
20 
Ha 
0 


0 


Ta=S5·C 


/' 
/ 


V 
v/ 


I 
VCE=lV 
IF-IOmA 
-- 
V- 
V 


1 
~ 
-r- 


10' 
~« 


"-a 
f'il0 
H 
10° 


'"'~ 
gj 
::> 
0 
:.: 
10-1 
~ 
A 


0:;a 
'"'0 
f'ilH 
H 10-' 
a0 


1.4, 


1.2 


0 
H 


'"' 


1.0 


~ 
gj 
o.S 
::> 
0 


0:;a 
'"' 
0.6 
0 
'"H 
Ha 
0.4, 
0 


0.2 


/.'/ 
h'/ 


/ 
/ 
/ 


/ '/ 


=ij~l~~ 


~v~~~ 
// 
/ 
/ 


VCE= IV 


IF= 
10mA 


L-- 
I 


~ 


-;::::; ;0- - 
•..•..•. 


~~ 
I"-- 
1 
•...•.... 


TLP630~= 
---------------------------------------------- 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


TELECOMMUNICATION 


The TOSHIBA 
TLP630 
consists 
of a photo- 


transistor 
optically 
coupled 
to two gallium 


arsenide 
infrared 
emitting 
diode 
connected 


inverse 
parallel 
in a six lead plastic 
DIP 


package. 


Collector-Emitter 
Voltage 
55V Min. 


Current 
Transfer 
Ratio 
50% Min. 


100% Min. 


5000Vrms 
Min. 


File No. E67349 


Isolation 
Voltage 


UL Recognized 


6 
4 


CJ1 
1 
3 
7.12±0.25 
I 
I 
@~~ 
1.2 
.. 


0.5 
z 


2.54 
:>l 


'"oi 


181 


6 


2 
'" 
5 


3 
4 


1: ANODE, 
CATHODE 


2 : 
CATHODE, 
ANODE 


3: NC 


4: EMITTER 


5: COLLECTOR 


6: BASE 


I 
7.62 
IR 
I 7.85 ~ 8.80 I 
I 


TLP630 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF(RMS) 
60 
mA 


Q 
Forward 
Current 
Derating 
(Ta~39°C) 
IFrC 
-0.7 
mA/oC 
r.il 
H 
Peak 
Forward 
Current 
(100jJs pulse, 
100pps) 
IFP 
±l 
A 


Junction 
Temperature 
T· 
125 
°c 
J 
Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


p:: 
Emitter-Base 
Voltage 
7 
V 
0 
VRRO 
.., 
u 
Collector 
Current 
r.il 
IC 
50 
mA 
.., 
r.il 
Q 
Power 
Diss ipat ion 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~25 °C) 
PCrc 
-1.5 
mWrC 


Junction 
Temperature 
T; 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55'\,125 
°c 


Operating 
Temperature 
Range 
Topr 
-55'\,100 
°c 


Lead 
Soldering 
Temperature 
(10 sec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25 0c) 
/',PTrC 
-2.5 
mWrC 


Isolation 
Voltage 
(AC,l min, 
RH~60%) 
BVS 
5000 
VRMS 


TLP630 


CHARACTERISTIT 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


~ 
Forward 
Voltage 
VF 
IF=±lOmA 
1.0 
1.15 
1.3 
V 


...< 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
60 
- 
pF 


Collector-Emitter 
IC=0.5mA 
Breakdown 
Voltage 
V(BR)CEO 
55 
- 
- 
V 


Emitter-Collecter 
Breakdown 
Voltage 
V(BR)ECO 
IE=O .1mA 
7 
- 
- 
V 


p:: 
Collector-Base 
V(BR)CBO 
0 
Breakdown 
Voltage 
IC=O.lmA 
80 
- 
- 
V 
E-< 
U~ 
Emitter-Base 
E-<~ 
Breakdown 
Voltage 
V(BR)EBO 
IE=O.lmA 
7 
- 
- 
V 
i=l 


Collector 
Dark 
Current 
VCE=24V 
- 
10 
100 
nA 
ICEO 
VCE=24V, 
Ta=85°C 
- 
2 
50 
)lA 


Collector 
Dark 
Current 
ICBO 
VCB=lOV 
- 
0.1 
- 
nA 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
10 
pF 
to Emitter) 
- 
- 


CHARACTERISTITS 
SYMB9L 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


50 
- 
600 
Current 
Transfer 
Ratio 
IC/IF 
IF=±5mA, 
VCE=5V 
Rank 
GB 
% 
100 
- 
600 


Saturated 
CTR 
IF=±lmA, 
VCE=0.4V 
- 
60 
- 
IC!IF(sat) 
% 
Rank 
GB 
30 
- 
- 


Base 
Photo-current 
IpB 
IF=±5mA, 
VCB=5V 
- 
10 
- 
)lA 


--- .- 


Collector-Emitter 
VCE(sat 
IC=2.4mA, 
IF=±8mA 
- 
- 
0.4 
Saturation 
Voltage 


Off-State 
Collecter 
Crrent 
IC (off) 
VF=±O. 7V, VCE=24V 
- 
1 
10 
)lA 


CTR 
Symmetry 
IC(ratio) 
IC(IF=-5mA)/IC(IF=+5mA) 
0.33 
1 
3 
- 


TLP630 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input to Output) 
Cs 
VS;O, 
f;lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS;500V, 
R.H ..::;60% 
5xlOlO 
1014 
- 
rI 


AC, 
1 minute 
5000 
- 
- 
Vnns 


Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 
Vnns 


DC, 
1 minute 
- 
10000 
- 
Vdc 


SWITCHING 
CHARACTERISTICS 
(Ta;25 ·C) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC;lOV 
- 
2 
- 


Fall 
Time 
tf 
- 
3 
- 
IC;2mA 
\.IS 
Turn-on 
Time 
ton 
- 
3 
- 
RL;100rl 


Turn-off 
Time 
toff 
- 
3 
- 


Turn-on 
Time 
tON 
RL;1. 9krl 
(Fig.l) 
- 
2 
- 


Storage 
Time 
ts 
RBE;OPEN 
- 
15 
- 
\.IS 


Turn-off 
Time 
tOFF 
Vcc;5V, 
IF;±16mA 
- 
25 
- 


Turn-on 
Time 
tON 
RL;1. 9krl 
(Fig .1) 
- 
2 
- 


Storage 
Time 
ts 
RBE;220krl 
- 
12 
- 
\.IS 


Turn-off 
Time 
tOFF 
VCC;5V, 
IF;±16mA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
'current 
IF (RMS) 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
·C 


IF 
1""1 
---J-w 
L--s 
vee 


- 
4.5V 


~E 
MV 


toFF 


tON 


TLP630 
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1000 
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500 
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300 
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40 
ro 
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TEMPERATURE 


80 
100 
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('C) 
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25'C 


/ 


I 
/ 


I/ 
I 


0.6 
0.8 
1.0 


FORWARD VOLTAGE 


1.2 
1.4 


VF 
(V) 


/' 
/ 


/ 


PULSE 
WIDTH"; 
10"s 


REPETITIVE 


II 
FREQUENCY - 
100Hz 


Ta=25'C 


0.8 
I. 2 
1.6 
2.0 
2.4 
PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP630 


Ta=25,(; 


\ 


50 


~ ,,~ 
20 
# /'- 
•..•• 15 


~ ~ 
... 


•.•• 10 Pc 
(MAX.) 


~ 
IF=5mA 
---- 


2 
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6 
8 
10 
COLLECTOR-EMITTER 
VOLTAGE VCE 
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IF 
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0.1 
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0.5 
'" 
0.3 
'"« 
o:l 


0.3 
1 
3 
10 
30 
100 
300 
FORWARD CURRENT 
IF 
(mA) 
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TEMPERATURE Ta 
(~) 


50 


30 


"" 
'":t~ 
~ 
10 
~ 
f-< 
" 
Z 
5 
s: 
U 
f-< 
3 
S; 
r/J 


------ 
..- 
tOFF 
-- 


~ --- 
ts 


Ta 
25~ 


IF 
16mA 


VCC 
5V 


RBE=220kn 
-- 
tON 


3 
10 
30 
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- 


Ta 
25"C 


IF 
16mA 


VCC 
5V 


RL= 1.9kfl 


LON 


1 
lOOk 
300k 
1M 
3M 
BASE-EMITTER 
RESISTANCE 
RBE (n) 


TLP630 


1000 


500 


300 
r-... 
::t 
'-' 
100 


Oil 
~ 
50 
f-< 
" 


30 
;Z;.... 
0 
f-<r; 
10 


'" 
5 


3 


100 


50 
30 
] 
10 


u 
5 
.... 
~ 
3 


~ 
isu~ 
0.5 


0 
0.3 
t; 


Oil.., 
0.1 
.., 
0u 
0.05 
0.03 


0.01 


Ta 
25"C 


IF 
16mA 


VCC=5V 


tOFF 
/' V 


~ 


I--- - 
I--- - 
I--- - 
./ 


". 


I--- - 
V 
= = 
= = 
==- 
-- 
- 
tON '- 
-- 
-r- 


3 
10 
30 
100 
LOAD RESISTANCE 
RL (kO.) 


Ta 
25"C 
10./ 


I 
I 
5 


I 
I 
V --r- 


VCE 
0.4 V 


/ 


T 


0.8 
0.9 
1.0 
1.1 
12 
1.3 
FORWARD VOLTAGE VF 
(V) 


60 


<- 
40 
5 
•.. 
.... 
20 
~~ 
is 
0 
u 
0~ 
-20 
~~ 
0•.. 


-40 


T a=2 
5"C 


r 


-2 
-1 
0 
1 
2 
3 


FORWARD VOLTAGE VF 
(V) 


IF - 
VF 


100m 
TEST 
CONDI TION 


A: 
Ta=85"C 
<- 
10m 
B : Ta=25"C 
-5 
C: 
Ta=-40"C 
•.. 
.... 


f-< 
1m 
;Z; 
~ 
isu 
O.lm 


0~ 
~~ 
lOll 
0•.. 


III 
0 
0.4 
0.8 
1.2 
1.6 


FORWARD VOLTAGE VF 
(V) 


TLP631, TLP632 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP631 
and TLP632 
consist 
of a 


photo-transistor 
optically 
coupled 
to a 


gallium 
arsenide 
infrared 
emitting 
diode 
in 


a six lead plastic 
DIP package. 


TLP632 
is no-base 
internal 
connection 
for 


high-EMI 
environments. 


Rank GB 
100% Min. 


Isolation 
Voltage 
5000Vrms 
Min, 


UL Recognized 
File No. E67349 


1.2 


0.5 


2.54o±0.25 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
1~6 
2 
~ 
5 
2 
5 


343 
4 


1- ANODE 
1- ANODE 
2. CATHODE 
2. CATHODE 
3. NC 
3. NC 
4. EMITTER 
4. EMITTER 
5. COLLECTOR 
5. COLLECTOR 
6. BASE 
6. NC 
I 


TLP631, TLP632 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39°C) 
6IFfOC 
-0.7 
mA/oC 
0 
lz'l 
Peak 
Forward 
Current 
(lOOlls pulse, 
100pps) 
IFF 
1 
A 
H 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T- 
125 
°c 
J 
Collection-Emitter 
Voltage 
VCED 
55 
V 


Collector-Base 
Voltage 
(TLP63l) 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


tx: 
(TLP63l) 
VEBO 
0 
Emitter-Base 
Voltage 
7 
V 
Eo-< 
U 
lz'l 
Collector 
Current 
IC 
SO 
mA 
Eo-< 
lz'l0 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~2S °C) 
f:,PcfOC 
-1.5 
mWfOC 


Junction 
Temperature 
T- 
125 
°c 
J 


Storage 
Temperature 
Range 
Tstg 
-55",125 
°c 


Operating 
Temperature 
Range 
Topr 
-55"'100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipatioo 
Derating 
(Ta~2S0C) 
f:,PTfOC 
-2.5 
mWfOC 


Isolation 
Voltage 
(AC, 1 min, RH~60%-) 
BVS 
5000 
Vrms 


TLP631, TLP632 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
~ 
IR 
VrSV 
~ 
Reverse 
Current 
- 
- 
10 
VA 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=O.SmA 
55 
- 
- 
V 
Breakdown 
Voltage 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
- 
- 
V 
Breakdown 
Voltage 


Collector-Base 
V(BR)CBO 
IC=O.lmA 
(TLP63l) 
80 
- 
- 
V 
Breakdown 
Voltage 


P<:: 
Emitter-Base 
V(BR)EBO 
IE=O .1mA 
7 
V 
0 
- 
- 
Eo-< 
Breakdown 
Voltage 
(TLP63l) 
u~ 
Eo-< 
VCE=24V 
- 
10 
100 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
~ 
VCE=24V, 
Ta=8SoC 
- 
2 
SO 
VA 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=SmA, 
VCE=SV 
SO 
- 
600 
Current 
Transfer 
Ratio 
IC/IF 
% 
Rank 
GB 
100 
- 
600 


IC/IF 
IF=lmA, 
VCE=0.4V 
- 
60 
- 
Saturated 
CTR 
% 
(sat) 
Rank 
GB 
- 
- 
- 


Collector-Emitter 
VCE(sat) 
IC=2.4mA, 
IF=8mA 
0.4 
Saturation 
Voltage 
- 
- 
V 
I 


TLP631, TLP632 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V, 
R.H~60% 
5xI010 
1014 
- 
n 


Isolation 
Voltage 
BVS 
AC, 
1 :ninute 
5000 
- 
- 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
2 
- 
VCC=lOV 
Fall 
Time 
tf 
- 
3 
- 
IC=2mA 
)JS 


Turn-on 
Time 
ton 
- 
3 
- 


Turn-off 
Time 
RL=lOOn 


toff 
- 
3 
- 


Turn-on 
Time 
tON 
RL=1.9kr2 
(Fig. I) 
- 
2 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
15 
- 
)JS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
25 
- 


Turn-on 
Time 
tON 
RL=1.9kr2 
(Fig.I) 
- 
2 
- 


Storage 
Time 
ts 
RBE=220kn 
(TLP63I) 
- 
12 
- 
)JS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
·Temperature 
Topr 
-25 
- 
85 
"C 


TLP631, TLP632 


r-< 
100 


Z 


~u 


"'- 
~ " 


....•..• 


o 
20 
40 
60 
80 
100 
120 
AMBIENT 
TEMPERATURE 
Ta 
Ct) 


j 
5000 


- 
3000 
PULSE 
WIDTH~100ILS 
Ta=25°C 


......r--. 


""'4. 
~ 
1000 


r-< 
Z 
[ll 
§5 
U 
§l 
~ 
'"o 
4. 


'"'"S 


""' 
10-3 
3 
10-2 
3 
10-1 
3 
DUTY CYCLE 
RATIO 
DR 


-32 


'""'~ 
~~ 
-2.8 


;:;> 
",8 
-2.4 
~~ 
~~ 


- 2.0 
el> 
ES'" 
-1.6 
c3~ 
>", 
-1.2 
~8 
~~ 
-0.8 
"'''' 
00 
4.U 


•...... 


- - 
r---- 


0.3 
1 
3 
10 
30 
FORWARD CURRENT 
IF 
CrnA) 


'" 
200 
~o~ 
""':;: 
160 


'" 
E 
O~ 


~o:'120 
,.., 
,.., 
o 
U z 
80 
",0 
,..,t:: 
<:Q-< 
~::: 
40 
0'" 
,..,'" 
,.., ....• 
-< "" 
0-20 


......• 


'-, 


....•..• 


•...... 


o 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
COC) 


100 


50 
1 
30 


4. 
10 
....• 


r-< 
5 
Z 
3 
[ll 
§5 
U 


§l 
0.5 
g 
'" 
0.3 
0 
4. 


Ta 
25°C 


I 
1/ 
1 
I 
Il 


/ 


/ 
I 


0.6 
0.8 
1.0 
1.2 
1.4 


FORWARD VOLTAGE VF 
CV) 


1000 
1 500 
300 
../ 
/ 


I 


PULSE 
WIDTIlS;; lOlls 
REPETITIVE 
FREQUENCY 


II 
- 
100Hz 


II 
Ta =25°C 


r-< 
100 
Z! 


1 
0.4 
0.8 
1.2 
1.6 
2.0 
2.4 


PULSE 
FORWARD VOLTAGE VFP 
CV) 


TLP631, TLP632 


1 
60 
:i 
!i 
40 
~g; 
U 
0; 
20 
0 
tJ 
'"...,..., 
0 
U 
2 
4 
6 
8 
10 
COLLECTOR-EMITTER 
VOLTAGE VCE (V) 
Ie 
- 
IF 


0.1 


0.05 
0.03 
0.3 
3 
10 
30 
100 
300 
FORWARD CURRENT 
IF 
(mA) 


TLP63I 
Ie 
- 
IF 
at 
RBE 


Ta =2 5'C 


VCE=5V 


1 
3 
10 
30 
100 
FORWARD CURRENT 
IF 
(mA) 


VCC 


~ 


F_ 
A 


'"o:l 
0; 


1 
25 


u 
...• 
20 
!i 
'"0:: 
15 
0:: 
::0u 


0:: 
10 
0 
Eo< 
U 
'"..., 
5 
..., 
8 


~ 
1000 
'" 
...• 


57- 


~ 
~ 


Ta=25'C 
V./ 
/~ Vl./ ./ 
l/lzo 


1/ ./ V 
./ 


V 
V 
:2- 


'/ 
.•...-- 
I 


./ - 
/ 


5 


./- 
I 
IF=2mA 


1J.Y 
I 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 


COLLECTOR-EMITTER 
VOLTAGE VCE (V) 


Ie/IF 
- 
IF 


~ 


""- 
" 
-,~ 
"- 
S~ 
..... 


<-~~~ 
- 
~\>./' 
- 
~ 
_S 
Ta=25"C 
H1 
--VCE=5V 
I 
---VCE=O.4V 


1 
3 
10 
30 
FORWARD CURRENT 
IF 
(mA) 


T a=2 
5'C 
'< 
100 
::t 
50 
~ 


o:l 
30 


""...• 


Eo< 
10 
Z~ 
5 
0; 
::0 
3 
u 
0 
"~vc, 


Eo< 
@ 


"" 
0.5 
'" 
0.3 
'"-< 
o:l 
0.1 


0.1 
0.3 
1 
3 
10 
30 
100 


FORWARD CURRENT 
IF 
(mA) 


TLP631, TLP632 


101 


~ 
~ 
10° 
~ 
0 
'"U 
.... 


C"' 
10-1 
Z~~ 
::>u 
~ 
10-2 


< 
Q 
~ 
0 
C"' 
U 
10-3 


'"...:l 
...:l 
8 


~ 
~ 


~ 
// 
~ .n--r---1 


~)(#.,-H 


/'/ 


/ J / 


, ~ 


I 
I 
10-' 
o 
20 
40 
60 
80 
100 
120 
AMBI ENT TEMPERATURE 
Ta 
C·C) 


Ir 
25mA 
VCE 
5V 


I 
- 
10 


I 
r--t--- 
5 


~ --I-- 
1 
-- 


0.5-I-- 
.....•. .....•. 


-20 
0 
20 
40 
60 
80 
100 
AMBIENT 
TEMPERATURE 
Ta 
C~) 


i§ 
0.20 
.... 
C"':s~ 
5_ 
0.16 


C"'<~ 
"'- 
~: 
0.12 
"'~ 
C"' 
'" 
C"' u 
i> 
0.08 
'"I~ 


~ ~ 
0.04 
"'< 
:3;' 
00 
0 
u 
;> 
- 40 
-20 
0 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 
Ta 
C~) 


Ir= 
5mA 


IC= 
1mA 
l/ 


I---" V- 
-.- 
-.- 
- 


torr 
l- 
I..--- 
-.- 
ts 
r::I--.- 


Ta 
25~ 


Ir 
16mA 


VCC=5V 
RBE=220kO. 


to-- 
tON 


3 
10 
30 


LOAD RESISTANCE 
RL CkcU 


0 


0 
torr 


~ 
ts 
- 
0 
Ta 
25~ 


Ir 
16mA 


5 
VCc=5V 
RL=1.9k.o. 


tON 


1 
lOOk 
30<1< 
1M 
3M 
BASE-EMITTER 
RESISTANCE 
RBE C.o.) 


TLP631, TLP632 


Ta 
25·C 
IF 
16mA 
VCC=5V 


tOF~V 
, 


V 
~ 


"" 
~ 
I.--" 
V 
- 
tON 


1000 


500 


300 
,-..., 
-3 
100 


~ 
50 
... 


C> 
30 
z.... 
::r::u... 
10 
....~ 
en 
5 


3 


3 
10 
30 
100 
LOAD RESISTANCE RL (kQ) 


TL~650·~=_ 


DIGITAL 
LOGIC GROUND 
ISOLATION. 


LINE RECEIVER. 


MICROPROCESSOR 
SYSTEM 
INTERFACES. 


SWITCHING 
POWER 
SUPPLY 
FEEDBACK 
CONTROL. 


TRANSISTOR 
INVERTOR. 


The 
Toshiba 
TLP650 
consists 
of a GaA£As 
high-output 


light 
emitting 
diode 
and 
a high 
speed 
detector 
of one 


chip photo 
diode-transistor. 
This 
unit 
is 8-lead 
DIP 


package. 


TLP650 
has 
no internal 
base 
connection, 
and 
is suitable 


for 
application 
in noisy 
enviromental 
condition. 


Isolation 
Voltage 


Switching 
Speed 


5000Vrms 
Min. 


tpHL=O.3Ils(Typ.) 


tpLH=O.5Ils(Typ.) (RL=1.9kil) 


TTL 
Compatible 


UL Recognized 


8 
5 
W 
1 
~ 
9.55±D.25 


0.5 


2.5~±0.25 


JEDEC 


EIAJ 
TOSHIBA 


7.52±0.25I 
I 
• 
. 


~-l~J 


17.85 - 8.80 I 


1{1J8 


2 
-1' 
7 


:I 
5 


~ 
5 


1: NC 
2: ANODE 
3: CATHODE 
4: NC 
5: EMITTER 
6: COLLECTOR 
7: NC 
8: 
VCC 


_10.0. 


VCC 
8 


I 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
25 
mA 


Pulse 
Forward 
Current 
(Note 2) 
IFP 
50 
mA 
~ 
Peak 
Transient 
Forward 
Current 
(Note 3) 
IFPT 
1 
A 
~ 
H 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 4) 
PD 
45 
mW 


Output 
Current 
10 
8 
mA 
~ 
Peak 
Output 
Current 
lOp 
16 
mA 
0 
<-< 
-0.5-15 
V 
u 
Output 
Voltage 
Vo 
~ 
<-< 
-0.5-15 
V 
~ 
Supply 
Voltage 
VCC 
~ 
Output 
Power 
Dissipation 
(Note 5) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-55-100 
·C 


Storage 
Temperature 
Range 
Tstg 
-55-125 
·C 


Lead 
Solder 
Temperature 
(10 sec.) 
(Note 6) 
Tsol 
260 
·C 


Isolation 
Voltage(AC, 
lmin., 
R.H:O;; 
60%) 
(Note 7) 
BVS 
5000 
Vrms 


Note 
1 


Note 
2 


Note 
3 


Note 
4 


Note 
5 


Note 
6 


Note 
7 


Derate 
0.8mA 
above 
70·C. 


50% duty 
cycle, 
lms pulse 
width. 


Derate 
1.6mA/·C 
above 
70·C. 


Pulse 
widt~~s, 
300pps. 


Derate 
O.9mW/·C 
above 
70·C. 


Derate 
2mW/·C 
above 
70·C. 


Soldering 
portion 
of lead 
: up 
to 2mm from 
the body 
of the device. 


Device 
considered 
a two terminal 
device: 
Pins 
1,2,3 
and 4 shorted 
together 


and pins 
5,6,7 
and 8 shorted 
together. 


TLP650 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=16mA 
- 
1.65 
1.85 
V 


Forward 
Voltage 
JVF/ 
IF=16mA 
- 
-2 
- 
mV;oC 
t=l 
Temperature 
Coefficient 
JTa 
~ 
H 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
/.IA 


Capacitance 
Between 
CT 
VF=O, 
f=lMHz 
45 
pF 
Terminal 
- 
- 


IOH(l) 
IF=OmA, 
VCC=VO=5.5V 
- 
3 
500 
nA 


High 
Level 
Output 
IOH(2) 
IF=OmA, 
VCC=VO=15V 
- 
- 
5 
p:: 
Current 
0 
/.IA 
Eo-< 
IF=OmA, 
VCC=VO=15V 
u 
IOH 
- 
- 
250 
~ 
Eo-< 
Ta=70°C 
~ 
t=l 
High 
Level 
Supply 
Voltage 
ICCH 
IF=OmA, 
VCC=15V 
- 
0.01 
1 
/.IA 


IF=16mA 
Ta=25°C 
10 
30 
- 


IO/IF 
VCC=4.5V 
IRank:O 
19 
30 
- 
% 
Current 
Transfer 
Ratio 


VO=0.4V 
Ta=0-70°C 
5 
- 
- 


t=l 
IRank:O 
15 
- 
- 
~ 
IF=16mA, 
VCC=4.5V 
H 
Po< 
Low 
Level 
Output 
Voltage 
VOL 
0.4 
V 
::> 
- 
- 
0 
IO=l.lmA(Rank 
0:IO=2.4mA) 
u 


Isolation 
Resistance 
Rs 
R.H. ~60%, 
VS=500VDC 
- 
1012 
- 
.0. 
(Note 
7) 


Capacitance 
Between 
Cs 
VS=O, 
f=lMHz 
(Note 
7) 
- 
0.8 
- 
pF 
Input 
to Output 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
IF=O ....• 
16mA, VCC=5V ,RL=4.lk.o. - 
0.2 
0.8 
(H....• 
L) 
tpHL 


IRank 0:RL=1.9k.o. 


/.Is 
- 
0.3 
0.8 
1 
Propagation 
Delay 
Time 
IF=16 ....• 
0mA, VCC=5V ,RL=4.lko. 
- 
1.0 
2.0 
(L....• 
H) 
tpLH 


IRank 0:RL=1.9ko. 
/.Is 
- 
0.5 
1.2 


Common 
Mode 
Transient 
IF=OmA, 
VCM=200Vp-p 
Immunity 
at Logic 
High 
CMH 
RL=4.lk.o. 
- 
1500 
- 
V//.Is 
Output 
(Note 
8) 
2 
(Rank 
O:RL=1.9k.o.) 


Common 
Mode 
Transient 
IF=16mA, 
VCM=200Vp-p 
Immunity 
at Logic. Low 
CML 
RL=4.lk.o. 
- 
-1500 
- 
V/l1s 


Output 
(Note 
8) 
(Rank 
0:RL=1.9k.o.) 


TLP650 


CML 
is 
the maximum 
rate 
of 
fall 
of 
the 
common 
mode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
low 
state 
(VO<O.8V). 


CMH 
is 
the maximum 
rate 
of rise 
of 
the 
common 
mode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
high 
state 
(VO>2.0V) 


I:~ 


Vo 
OUTPUT 
MONITOR 


1.5 V 
VOL 


tpLH 


Vo 
OUTPUT 
MONITOR 


--ClBV 


VOL 


CM 
=~ 
CML= 
160 
(V) 
H 
~' 
tf(#8) 


TlP650 


100 


50 
~ 
30 
..3 
10 


I%< 
5 
H 
3 
•... 
Z 
1 
I'l 
~ 
0.5 


0 
0.3 


~ 
0.1 


~ 
U05 
0.03 
I%< 


,-,.. 
0:: 
300 
~ 
::x:0 
H 
100 
•...; 
50 


30 
0 
•... 
t:> 
10 
p.,•... 
t:>0 
5 
H 
3 
I'l~ 
H 


::x: 
1 


" 
H 
U6 
:I< 


0 
H 
30 
•.....~ 
&l~ 
I%<~ 
10 
00 


~ 
I%< 
~H 
•..."- 
5 
0 
•..•H 
Z 
3 
I'l 
~ 
0 


1 


Ta 
25·C 
. 
/ 


I 


/ 


/ 


/ 


/ 


Vcc 
5V 


Vo 
0.4V 


·v 
/'I><;'~ 
.•... 
= 
f-- ~"4"/ 


./ 


-,'" 


'" 
0 
/' 
,0 


2.4 


2.2 


••.•....... 


h 


2.0 
-- 


1.8 


1.6 


I 


10 


5 


<' 
3 


S 


0 
1 


H 


0.5 


•... 
U3I 
U1 
0 
•... 
U05 
t:> 
p., 
•... 
U03 
t:> 
0 


Vcc 
5V 


Vo 
U4V 
Ta=25·C 


/ 
f-- 
f-- 


~E 
=f= 
- 
==~ 
- 
-c- 
- 
-c- 


- 


•.•.•.. 
-- 
V 
...... 


........ 


NORMALIZED 
TO 


IF = 16mA 


VCC =4.5V 
VO=U4V 
Ta=25·C 


, 


La 


I%< 
H 


"- 


U8 
0 
H 


U6 


[;l 
N 
H 
0.4 
~ 
~ 
0 
U2 
Z 


TLP650 


10 
~.:a~ 
0 
8 


H 


•... 
6 
:z; 
~ 
t:> 
4 
tJ 
•... 
t:> 
p., 
2 
•... 
t:>0 


30 
Vcc=5V 
- - - 
- ,- 
Ta =25"C 
, 
25 


20 


I 


15 


10 


IF=5mA 


I 
I 
5 


Vo 
(v) 


5 


~ 
3 


H•... ~ 
>< 
III 
.: .•. 
H~ 


r:1 
5:l 
1 


:z; 
Po 
0'" 
H 
0.5 
•... 
~ ~ 
.: 
Po 
0.3 
p.,.., 
0g; 


IF= 
16mA 
I 
VCC=5V 
Ta=25·C 
tpIJl 
,- 
V 


./ 
/ 
~ 
tpHL 
/ 


5 


>- 
4, 
~ 


>" 
3 
I'iI0.: 
;:: 
2 
0> 
•... 
t:> 
p., 
1 
•... 
t:>0 


__ IF 
Vcc=5V 


1\ 
~Hfvo 
\ 


1\ \ 
:\ 
Ta=25·C 
,.-I 


\ y\ 


\~ 
_H 
t" 
O!D 
~ 


4 
8 
12 


FORWARD 
CURRENT 
16 
20 
IF 
(IDA) 


TLP651 


DIGITAL 
LOGIC GROUND 
ISOLATION. 


LINE RECEIVER. 


MICROPROCESSOR 
SYSTEM 
INTERFACES. 


SWITCHING 
POWER 
SUPPLY 
FEEDBACK 
CONTROL. 


ANALOG 
SIGNAL 
ISOLATION. 


The Toshiba 
TLP651 
consists 
of a GaAiAs 
high-output 


light 
emitting 
diode 
and a high 
speed 
detector 
of one 


chip photo 
diode-transistor. 
This 
unit 
is 8-lead 
DIP 


package. 


TLP651 
has 
internal 
base 
connection. 
This 
base 
pin 


should 
be used 
for 
analog 
application 
or enable 


operation. 
If base 
pin 
is open, 
output 
signal 
will 
be 


noisy 
by enviromental 
condition. 
For 
this 
case, 
TLP650 


is suitable. 


Isolation 
Voltage 


Switching 
Speed 


5000Vrms 
Min. 


tpHL=O.3~s(Typ.) 


tpLH=O.5~s(Typ.) 


(RL=l. 9kn) 


TTL 
Compatible 


UL Recognized 


8 
5 
W 
1 
4 
9.66±Cl25 


JEDEC 
EIAJ 


TOSHIBA 


PIN CONFIGURATION 
(TOP VIEW) 


1 : NC 
'B)" 


2: ANODE 


2 
l' 
7 
3: CATHODE 
4: NC 
3 
6 
5: EMITTER 


4 
5 
6: COLLECTOR 
7: BASE 
8: VCC 


SCHEMATIC 
Ice 


Vee 
8 
IF 


VI'"f : J~ 


VB 


Vo 


3 


GND 


5 


TLP651 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
25 
mA 


Pulse 
Forward 
Current 
(Note 2) 
IFP 
50 
mA 
~ 
Peak 
Transient 
Forward 
Current 
(Note 3) 
IFPT 
1 
A 
~ 
....:I 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 4) 
PD 
45 
mW 


Output 
Current 
10 
8 
mA 


Peak 
Output 
Current 
lOp 
16 
mA 


p:; 
Output 
Voltage 
Vo 
-0.5-15 
V 
0 
E-< 
Supply 
Voltage 
VCC 
-0.5-15 
V 
u~ 
E-< 
Base 
Current 
IB 
5 
mA 
~~ 
Emitter-Base 
Reverse 
Voltage 
VEB 
5 
V 


Output 
Power 
Dissipation 
(Note 5) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Lead 
Solder 
Temperature 
(10 sec.) 
(Note 6) 
Tsol 
260 
DC 


Isolation 
Voltage 
(AC, 1 min., 
R.H:5:60%) 
(Note 7) 
BVS 
5000 
Vrms 


Note 
1 


Note 
2 


Note 
3 


Note 
4 


Note 
5 


Note 
6 


Note 
7 


Derate 
0.8mA 
above 
70DC 


50% duty 
cycle, 
lms pulse 
width. 


Derate 
1.6mA/DC 
above 
70DC. 


Pulse 
width~l~s, 
300pps. 


Derate 
0.9mW/oC 
above 
70°C. 


Derate 
2mW/oC 
above 
70DC. 


Soldering 
portion 
of lead 
: up to 2mm from 
the body 
of the device. 


Device 
considered 
a two terminal 
device 
: Pins 
1,2,3 
and 4 shorted 
together 


and pins 
5,6,7 
and 8 shorted 
together. 


TLP651 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=16mA 
- 
1.65 
1. 85 
V 


Forward 
Voltage 
JVF/ 
IF=16mA 
- 
-2 
- 
mV;oC 


A 
Temperature 
Coefficient 
JTa 
~ 
Reverse 
Current 
VR=5V 
10 
/1A 
....:I 
IR 
- 
- 


Capacitance 
Between 
CT 
VF=O, 
f=lMHz 
45 
pF 
Terminal 
- 
- 


IOH(l) 
IF=OmA, 
VCC=VO=5.5V 
- 
3 
500 
nA 


High 
Level 
Output 
IOH(2) 
IF=OmA, 
VCC=VO=15V 
- 
- 
5 
p:: 
Current 
0 
E-< 


IOH 
IF=OmA, 
VCC=VO=15V 
250 
/1A 
u 
- 
- 
~ 
Ta=70°C 
E-<~ 
A 
High 
Level 
Supply 
Voltage 
ICCH 
IF=OmA, 
VCC=15V 
- 
0.01 
1 
/1A 


IF=16mA 
Ta=25°C 
10 
30 
- 


Current 
Transfer 
Ratio 
IO/IF 
VCC=4.5V 
I Rank:O 
19 
30 
- 
% 


VO=0.4V 
Ta=0-70°C 
5 
- 
- 


A 
I Rank:O 
15 
- 
- 
~ 
....:I 
IF=16mA, 
VCC=4.5V 
~ 
Low 
Level 
Output 
Voltage 
VOL 
0.4 
V 
0 
- 
- 
u 
IO=l.lmA(rank 
0:Io=2.4mA) 


Isolation 
Resistance 
RS 
R.H. :S::60%,VS=500VDC 
- 
1012 
- 
n. 
(Note 
7) 


Capacitance 
Between 
Cs 
VS=O, 
f=lMHz 
(Note 
7) 
- 
0.8 
- 
pF 
Input 
to Output 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
IF=O -16mA, 
VCC=5V ,RL=4 .lkn. 
- 
0.2 
0.8 


(H-L) 
tpHL 
IRank 0:RL=1.9kn. 
/1S 
- 
0.3 
0.8 


1 


Propagation 
Delay 
Time 


tpLH 
IF=16 -OmA, VCC=5V ,RL=4 .lkn. 
- 
1.0 
2.0 
(L-H) 
IRank 0:RL=1.9kn. 
/1S 
- 
0.5 
1.2 


Common 
Mode 
Transient 
IF=OmA, 
VCM=200Vp-p 


Immunity 
at Logic 
High 
CMH 
RL=4.lkn. 
- 
400 
- 
V//1s 


Output 
(Note 
8) 
(Rank 
0:RL=1.9kn.) 
2 
Common 
Mode 
Transient 
IF=16mA, 
VCW2OOVp-p 


Immunity 
at Logic 
Low 
CML 
RL=4.1kn. 
- 
-1000 
- 
V/lls 


Output 
(Note 
8) 
(Rank 
0:RL=1.9kn.) 


I 


CML 
is 
the maximum 
rate 
of 
fall 
of 
the 
common 
~ode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
low 
state 
(VO<O.8V). 


CMH 
is 
the maximum 
rate 
of 
rise 
of 
the 
common 
mode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
high 
state 
(VO>2.0V). 


I:=r--L 


VA 


OUTPUT 
MONITOR 


1.5 V 


VOL 


tpLH 


Vo 


OUTPUT 
MONITOR 


PULSE 
GENERATOR 
Zo=50n 


uav 


VOL 


eM 
=~O~) 
H~ 


TLP651 


IF - VF 


100 


Ta =25"C 
<- 
~ 
10 
~ 
H 
•.. 
Z 


~ 


1 


0 


~ 
0.1 


p:; 
0I'. 


500 


,.-.. 
300 
<Ii 
-5 


II: 
0 
H 
100 
•..z 


~ 
50 


0 
:!O 
•.. 
~•.. 
t::> 
0 
..:l 
10 


i>l 
&; 
..:l 
5 


II:0 
H 
3 
II: 


1 


/ 
/ 


/ 


/ 
/ 


/ 
/ 
/ 


80 
100 


Ta 
("C) 
20 
40 
60 


AMBIENT 
TEMPERATURE 


10 


5 


3 


,.-..-! 
1 


0 
H 
0.5 


•..z 
0.3 
i>l 
~ 
t::> 
0•.. 
t::> 
0.1 
p.,•.. 
t::>0 
0.05 


0.03 


-- -- -- 


0.3 0.5 
1 
3 


FORWARD 
CURRENT 


5 
10 


IF 
(mA) I 


Vcc 
5V 


~ 
Vo 
0.4V 
'19'1>'" 


",~.100 


<--- 
-25 


~ 
~ 


// 
r/ 


~ 


135 


FORWARD 
CURRENT 


10 


IF 
(mA) 


TLP651 


5 


SJ 
3 


H~ 
••• 
III 
><'" 
...:'"""' 
..:l 
1 
~ ~ 
z 
p, 


0'" 
115 
H•.• P: 
...: 
..:l 
0 
P, 
113 
...:.., 
p, 
0 
~ 


10 
~! 
8 
0 
H 
•.. 
6 
~ 
~ 
4 
0•.. 
t::> 
2 
p,•.. 
t::>0 


I 
VCC=5V 
30 
T•. =25·C 
- 
- .-,---- -I- 
, 
25 
, 


20 


15 


10 


IF 
5mA 


I 
I 


5 
6 


Vo 
(V) 


60 
00 


T•. 
("C) 


IF=16mA 
tpLH 
I,...- 


VCC=5V 
--'V 


T•. =25·C 
/' 


'" 
/ 
r-./ 
V...•...••... 
•.... 
tpHL 


L2 


"" 
1.0 
H 
" 
0 118 
H 


A 
116 
1"1 
'"H 
..:l 


~ 


114 


z 
112 


3 
5 
10 


LOAD RESISTANCE 


la/IF 
- 
IF 
40 


VCC = 5V 
I IIIIII 


0 
36 
Vo = 114V 
I II 
III 
H 
T•. =25"(; 
•.. 
i;'J 
,/ 
I IITT"", 


~~ 
32 
/ 
100 
~ 
'" 
",,'"""' 
III 
r'\.. 
ell 


Z 
"" 
28 
i;'JH 
'l 


-25 
r-...... 


•.." 
V 
r-. 
c 
•.• H 
24 
~ 


~ 
, 


V 


t::> 
20 
0 


16 
113 115 
1 
3 
5 
10 
30 
50 


FORWARD CURRENT 
IF 
(mA) 


Va - 
IF 
6 


C 
5 


0 
> 
4 


1"1 
~ 
3 
•.. 
..:l 
0> 
2 
•.. 
t::> 
P,•.. 
1 
t::> 
0 


IF 
VCC=5V 
- 


I'\. 
?~vo 


1\ 
<? 


'\...:C~-- 
T•. =25·C 
~ 
,,""+- 
f-l- 


'?<, 
-" 
<Q 


I- 
~ 1\ 
"' 
'\ 
1"- 


"., 
I' 


-- 
L--" 
V 


NORMALIZED 


TO : 


IF=16mA 


VCC=4.5V 


VO=1l4V 
T•. =25·C 


468101214 


FORWARDCURRENT 
IF 
(mA) 


TLP731, TLP732 === 


OFFICE ~1ACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead 


plastic 
DIP package. 


TLP732 
is no-base 
internal 
connection 
for high-EMI 


environments. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 
50% Min. 


100% Min. 


4000Vrms 
Min. 


Rank GB 


Isolation 
Voltage 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.2mm Min. 


7.6mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 


Creeping 
Current 
Resistance 
: Group 
1*2 


TUV Approved 
for DIN57883/VDE0883/6.80 


*1 
According 
to VDEOllO, 
table 4 


*2 
According 
to VDEOllO, 
table 
3 


654Qj 


1 
2 
3 


7.12±U25 


I 
I 


JEDEC 


EIAJ 


TOSHIBA 


PIN CONFIGURATIONS 
(TOP VIEW) 


TLP731 
TLP732 
:5:R: ~5:1: 
3CS 


4o 
3C94o 


1 : ANODE 
1· ANODE 
2 : CATHODE 
2 : CATHODE 
3 : NC 
3· NC 
4: EMITTER 
4· EMITTER 


5: COLLECTOR 
5 : COLLECTOR 
6 : BASE 
6 : NC 


I 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta 639DC) 
dIF/"C 
-0.7 
mA/DC 


Peak 
Forward 
Current 
(lOOtls pulse, 
100pps) 
IFP 
1 
A 


0 
Power 
Dissipation 
Pn- 
100 
mW 
~ 
....:I 
(Ta 625DC) 
JPD/DC 
mW/DC 
Power 
Dissipation 
Derating 
-1.0 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
DC 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
(TLP731) 
VCBO 
80 
V 


~ 
Emitter-Collector 
Voltage 
VECO 
7 
V 
0 
(TLP73l) 
Eo-< 
Emitter-Base 
Voltage 
VEBO 
7 
V 
u~ 
Eo-< 
Collector 
Current 
IC 
50 
mA 
~0 
150 
Power 
Dissipation 
Pc 
mW 


Power 
Dissipation 
Derating 
(Ta625DC) 
JPC/"C 
-1.5 
mW/DC 


Junction 
Temperature 
Tj 
125 
DC 


Storage 
Temperature 
Range 
Tstg 
-55 -150 
DC 


Operating 
Temperature 
Range 
Topr 
-55 -100 
DC 


Lead 
Soldering 
Temperature 
(10 sec.) 
Tsold 
260 
DC 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta625DC) 
JPT/"C 
-2.5 
mW/"C 


Isolation 
Voltage 
(AC, 1 min, 
RH;:;;;60%) 
BVs 
4000 
Vrms 


TLP731, TLP732 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
~ 
Reverse 
Current 
IR 
VR=5V 
10 
IJA 
izl 
- 
- 


H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
V 
Breakdown 
Voltage 
- 
- 


Collector-Base 
V(BR)CBO 
IC=O.lmA 
80 
V 
Breakdown 
Voltage 
(TLP73l) 
- 
- 


<:>:: 
Emitter-Base 
0 
(TLP73l) 
V(BR)EBO 
IE=O.lmA 
7 
- 
- 
V 
H 
Breakdown 
Voltage 
u~ 
H 
VCE=24V 
10 
100 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
- 
~ 
VCE=24V, 
Ta=85°C 
- 
2 
50 
IJA 


Collector 
Dark 
Current 
VCE=24V, 
Ta=85°C 


(TLP73l) 
ICER 
RBE=lM!1 
- 
0.5 
10 
IJA 


Collector 
Dark 
Current 
_) 
ICBO 
VCB=lOV 
0.1 
nA 
(TLP731 
- 
- 
DC Forward 
Current_(;ain 
hFE 
VCE=5V, 
IC=0.5mA 
- 
400 
- 
- 
(TLP73l) 


Capacitance 
Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=5mA, 
VCE=5V 
50 
- 
600 


% 


Rank 
GB 
100 
- 
600 


Saturated 
CTR 
C/IF(sat) 
IF=lmA, 
VCE=0.4V 
- 
60 
- 


% 


Rank 
GB 
30 
- 
- 


Base 
Photo-Current 
(TLP73l) 
IpB 
IF=5mA, 
VCB=5V 
- 
10 
- 
IJA 


Collector-Emitter 
IC=2.4mA, 
IF=8mA 
- 
- 
0.4 
V 


Saturation 
Voltage 
VCE(sat) 
Ic=0.2mA, 
IF=lmA 
- 
0.2 
- 
V 
Rank 
GB 
- 
- 
0.4 


I 


TLP731, TLP732 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5X10l0 
1014 
- 
n 


AC, 
1 minute 
4000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=lOV 
- 
2 
- 


Fall 
Time 
tf 
IC=2mA 
- 
3 
- 
IlS 
Turn-on 
Time 
ton 
RL=loon 
- 
3 
10 


Turn-off 
Time 
toff 
- 
3 
10 


Turn-on 
Time 
tON 
RL=1.9kn 
(Fig.l) 
- 
2 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
15 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
25 
- 


Turn-on 
Time 
tON 
RL=1.9kn 
(Fig.l) 
- 
2 
- 


Storage 
Time 
ts 
RBE=220kn 
(TLP73l) 
- 
12 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


TLP731, TLP732 


" 
" 


...•.... 


o 
:I!J 
40 
60 


AMBIENT 
TEMPERATURE 


BO 
100 


Ta Cc) 


3000 


E-<z 
1000 
~ 
~ 
0 
500 
o~ 
«: 
300 
>:> E 
~~ 


~ 
p., 
100 
o 
rx, 
rx,H 
~ 
50 
co 
30 
..:l 
0 
p., 


PULSE 
WIDTH~100"8 


Ta = 25'C 


'", 
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3 
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3 
10-1 


DUTY 
CYCLE 
RATIO 
~ 


...•.... 


- - -- 


[;J~ -2.8 
0> 
E-< 
E 


~: 
-2.4 


p.,E-<il~-2.0 


E-< 
rx, 


P'l> 
0""0 
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«: 


E-< 
..:lE-< 
~ 
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H 
>:>0 
~ 
H -0.8 
«:t; 


~P'l 
00 
-0.4 


rx, 0 
0.1 
0.3 
1 
3 


FORWARD CURRENT 


10 


IF 
(mA) 


" ...•.. 


'-"" 


80 
100 


Ta 
CC) 


1000 


500 


Ei 
300 
~ 


rx, 
100 
H 


E-< 
50 
z 
30 
P'l 
~ 
00 
10 


>:> 
~ 
5 
~ 
3 
0rx, 


Ta 
25 ·c 


I 


/ 


1/ 
I 


0. 6 
0.8 
1.0 


FORWARD VOLTAGE 


1.2 
1.4 


VF 
(V) 


1000 


«: 
~ 
500 


p., 
300 
rx, 
H 
/' 


/ 


I 


PULSE 
WIDTH S 10 "8 
REPETITIVE 
I 
FREctUENCY = 100Hz 
I 
Ta = 25 "C 


0.8 
1.2 
1.6 


PULSE 
FORWARD VOLTAGE 


2.0 
2.4 


VFP 
(V) 


8 


VCE 
(V) 


o o 
2 
4 
6 


COLLECTOR-EMITTER 
VOLTAGE 


1 
3 
10 
30 
100 
300 


FORWARD CURRENT 
IF 
(mA) 


Ie - IF 
at RBE 
TLP?31 
100 
Ta = 25'C 


50 
VCE= 
5V 
« 
C 
30 


0 
H 
10 
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r<I 
gj 
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:-0 
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0... 
~ 
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H 
0.3 
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0 
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~« 
" 
100 
~ 
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P< 
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H 
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r<I 
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~ 


0 
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~ 
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0.5 
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'" 
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I 


I 
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OV 
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5V 
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11111/ 


I 100 
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10 
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100 
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IF 
(mA) 


~ 
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«C 


0 
20 
H 
...z 
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0... 
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r<I 
5 
H 
H00 


/~~ 
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20 
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,/ ./ •.... 
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'/ ,/ •.•... 
,/ 
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~ 
/ 
.....- 
I 


.....-V 
/ 
5 


/' - 


I 


J 
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2mA 


~ 
I 
o o 
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0.6 
0.8 
1.0 
1.2 
1.4 
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VCE 
(V) 
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H 
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0:; 
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P'j... 


- 
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I,--:: 
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I- S 


<¢ 
- 
I-W 
~"\>~ 
I- 
"'~ 


l.- 
Ta = 25'C 
-- 
VCE = 5V 


--- 
VCE=0.4V 


" 
, 
1 
3 
10 


FORWARD CURRENT 


30 
IF (mA) 


0.3 
1 
3 
10 


FORWARD CURRENT 


30 
100 


IF 
(mA) 


TlP731, TlP732 
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~ 
-0: 
"~ 


0 
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P10 
H 
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z 
P1 
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gj 
::> 
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~ 
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P1 
..:l 
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..:l 
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20 
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50 


~ 
~ 
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S 
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H 
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gj 
::> 
3 
0 
~ 
0,... 
0 
P1 
1 
..:l 
..:l 
00 
0.5 


0.3 


0.1 


40 
50 
80 
100 
120 


TEMPERATURE 
Ta 
('C) 


IF 
25mA = 


VCE 
5V 
- 
I 
-- 


1,0 
-r-- 
5 
- 


-- 


1 


... 
- 


-'::5 


r--- 
r-.- 
-20 
0 
20 
4,Q 


AMBIENT 
TEMPERATURE 


60 
00 


Ta 
(t) 


IF 
= 5mA 
./ 
IC=lmA 
Vi-""" 
-- 
-- 
- 


-20 
0 
20 
4,Q 


AMBIENT 
TEMPERATURE 


60 
00 
Ta 
('C) 


50 


30 
~ 
'""~ 


P1::s 
10 
H,... 


'"z 
5 
H 
:J1 
0,... 
3 
H,. 


UJ 


--- 
_ ...• 
toff 
- 
r::--~ 
ts 


Ta 
25'C 


IF 
16mA 


VCC = 5 V 
RBE= 220k.o. 


I---- 
I 


3 
10 
~ 


LOAD RESISTANCE 
RL 
(k.o.) 


50 


30 


'""~ 


P1 
::s 
10 
H,... 


'"z 
5 
H 
:J10,... 


3 
~ 
UJ 


toff 


...--- 
to 
- 


Ta 
25'C 


IF 
16mA 


VCC = 5V 
RL= 
1.9k.o. 


ton 


1 
lOOk 
300k 
1M 
3M 


BASE-EMITTER 
RESISTANCE 
RBE 
(.0.) 


TLP731, TLP732 


1000 


500 


300 
~ 


<Xl 


"- 
100 
~ 


"'I 
50 
:>I 
H.... 
30 
0 
Z 
H:x: 
0.... 
10 
H,. 
Cll 
5 


3 


p=== 


Ta 
25 
·C 
I 
= 


IF 
16mA 
f----- 
f----- 


VCC = 5V 


tofV ,/ 


1j.. 
./ 


,/" V 
- 


ton 


3 
10 
30 
100 
LOAD RESISTANCE 
RL (kU) 


TLP735, TLP736 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead 


plastic 
DIP package. 


TLP736 
is no-base 
internal 
connection 
for high-EMI 


environments. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


55V Min. 


50% Min. 


100% Min. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 
VDE0700Tl 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


654,o 


JEDEC 


EIAJ 


TOSHIBA 


18}6 1~6 
:< 
~ 
5:< 
~ 
5 


3 
4, 
3 
4, 


1: ANODE 
1: ANODE 


2: CATHODE 
2: CATHODE 


3: NC 
3: NC 


4: EMITTER 
4: EMITTER 


5: COLLECTOR 
5: COLLECTOR 


6: BASE 
6: NC 


TLP735, TLP736 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta 639°C) 
JIFrC 
-0.7 
mArC 


Peak 
Forward 
Current 
(lOO/.1spulse, 
100pps) 
IFP 
1 
A 
0 
100 
mW 
~ 
Power 
Dissipation 
PD 
....:I 


Power 
Dissipation 
Derating 
(Ta625°C) 
JPDrC 
-1.0 
mWrC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
(TLP735) 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 
e>:: 
0 
Emitter-Base 
Voltage 
(TLP735) 
VEBO 
7 
V 
Eo-< 
U~ 
Collector 
Current 
IC 
50 
mA 
Eo-<~0 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta625°C) 
JPCrC 
-1.5 
mWrC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total Package 
Power 
Dissipation 
PT 
250 
mW 


Total Package 
Power 
Dissipation 
Derating 
(Ta625°C) 
JPTrC 
-2.5 
mWrC 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
500e 
Vrms 


TLP735, TLP736 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
0~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IlA 
...l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
Ic=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
V 
Breakdown 
Voltage 
- 
- 


Collector-Base 
V(BR)CBO 
IC=O.lmA 
80 
V 
Breakdown 
Voltage 
(TLP735) 
- 
- 


Emitter-Base 
V(BR)EBO 
IE=O.lmA 
7 
V 
Breakdown 
Voltage 
(TLP735) 
- 
- 


p:: 
0 
Eo-< 
Collector 
Dark 
VCE=24V 
- 
10 
100 
nA 
u 
Current 
ICEO 
~ 
Eo-< 
VCE=24V, 
Ta=85°C 
- 
2 
50 
IlA 
~0 
Ta=85°C 
Collector 
Dark 
Current 
VCE=24V, 
(TLP735) 
ICER 
- 
0.5 
10 
IlA 
RBE=lMD. 


Collector 
Dark 
Current 
ICBO 
VCB=lOV 
0.1 
nA 
(TLP735) 
- 
- 


DC Forward 
Current 
Gain 
hFE 
VCE=5V, 
IC=0.5mA 
400 
(TLP735) 
- 
- 
- 


Capacitance(Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=5mA, 
VCE=5V 
50 
- 
600 


Current 
Transfer 
Ratio 
IC/IF 
% 


Rank 
GB 
100 
- 
600 


Saturated 
CTR 
IC/IF(sat) 
IF=lmA, 
VCE=0.4V 
- 
60 
- 


% 


Rank 
GB 
30 
... 
- 


Base 
Photo-Current 
(TLP735) 
IpB 
IF=5mA, 
VCB=5V 
- 
10 
- 
IlA 


IC=2.4mA, 
IF=8mA 
- 
- 
0.4 
Collector-Emitter 
VCE(sat) 
IC=0.2·mA, IF=lmA 
0.2 
V 
Saturation 
Voltage 
- 
- 
Rank 
GB 
- 
- 
0.4 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5x1010 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=10V 
- 
2 
- 


Fall 
Time 
tf 
Ic=2mA 
- 
3 
- 


IlS 
Turn-on 
Time 
ton 
RL=100n 
- 
3 
10 


Turn-off 
Time 
toff 
- 
3 
10 


Turn-on 
Time 
tON 
RL=l. 9kn 
(Fig. 1) 
- 
2 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
15 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
25 
- 


Turn-on 
Time 
tON 
RL=1.9kn 
(Fig. 1) 
- 
2 
- 


Storage 
Time 
ts 
RBE=220kn 
(TLP735) 
- 
12 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


TLP735, TLP736 


<- 
5000 
5 
3000 


0..•.. 


1000 


Eo< 
Z 
500 
~ 
!§ 
300 


u 
~ 
100 
~ 
'" 
50 
0•.. 
30 


'" 
<J:l,.., 
::> 
10 
0.. 
3 


i""'. 


"- 
•.•...•. 


..••.. ••... 


PULSE 
WIDTH~IOOtls 
Ta=25"C 


10-3 
3 
10-2 
3 
10-1 
3 
10° 
DUTY CYCLE 
RATIO 
DR 


••... 


~ 


I"--- - 
-- 


0.3 
I 
3 
10 
FORWARD CURRENT 
IF 
(mA) 


•...... 


•...•.. 


r-....... 


"' 
•.•..... 


I 


Ta 
25'C 


/ 


I 


I/ 


0.6 
0.8 
1.0 
1.2 
1.4 


FORWARD VOLTAGE 
VF 
(V) 


1000 
j 
500 
300 
/' 
/ 


/ 


PULSE 
WIDTH~ 
I Otls 


REPETITIVE 
FREQUENCY 


I 
- 
100Hz 
Ta=25'C 


!;.: 
100 


~ 
50 
!§ 
30 
u 


0.8 
1.2 
1.6 
2.0 
2.4 


PULSE 
FORWARD VOLTAGE VFP 
(V) 


TLP735, TLP736 


<' 
Ta=25'C 
5 


<.> 
.... 


E-< 
~ 
.••••15 
g; 
<.> 
.... 


0:: 
_1 OPC(MAX.) 


g 
20 


<.> 
IF=5mA 
<il 
...:l 
...:l 
0 
<.> 


2 
4 
6 
8 
10 
COLLECTOR-EMITTER 
VOLTAGE VCE 
(V) 


Ie 
- 
IF 
100 


50 
<' 
30 
5 
10 


.':i 
5 
E-< 
Z 
3 
~ 
::> 
<.> 


0::0 
E-< 
<.> 
<il 
Ta=25"C 
...:l 
S 
0.1 
VCE=5V 
<.> 


0.05 
VCE=O.4V 


0.03 
0.3 
3 
10 
30 
100 
300 
1000 
FORWARD CURRENT 
IF 
(mA) 


TLP735 
Ie - 
IF at 
RBE 
100 


50 
<' 
30 ' 
5 


<.> 
10 
.... 


E-< 
5 
Z 
gj 
3 
0:: 
VCC 
::> 
<.> 


~ 


0:: 
- 
A 
0 
E-< 
<.> 
0.5 
: 


<il 
...:l 
0.3 
<il 
S 
If 
<.> 


0.1 
0.1 
0.3 
1 
3 
10 
30 
100 
FORWARD CURRENT 
IF 
(mA) 


5~ 
~ y 
Ta=25'C 
V-'" ~V 
~ 
/ 
V-"" 
f/ 
-"" V 
V 


I 


7 
V 
~ 
'/ 
i.---' 
I 


/' V 
7 
5 


./- 
T 


IF=2mA 


~'/ 
I 
I 


'i 


25 


~ 


.':i 
20 


~ 
15 
~ 
::> 
<.> 


10 
0::0 
E-< 
<.> 
<il 
5 
...:l 
...:l 
0 
<.> 


o o 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 


COLLECTOR-EMITTER 
VOLTAGE VCE (V) 
~ 


""~ 
1000 
~ 


~ 
500 
.... 
300 
8 
E-< 
;:l 


- 
~ 
.....- 
r-.... 
-q 
..•.. 
Co'.#: 
.... 
. 


'C 
Ftt:f-+~~ 
- #/ 
- 
'" 


~ 


Ta=25"C 


VCE=5V 
I 


VCE=O.4V 


1 
3 
10 
30 
FORWARD CURRENT 
IF 
(mA) 


TLP735 
IpB 
- 
IF 
300 


~ 
100 
~ 
50 


'" 
30 
c.. 
.... 


E-< 
Z 
gj 
g; 


<.> 


'W?" 


0 
E-< 
0 
iE 


<il 
'"<: 
'" 


0.1 


0.1 
0.3 
1 
3 
10 
30 
100 
300 
FORWARD CURRENT 
IF 
(mA) 


- 326- 


TLP735, TLP736 
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~ 


~~ 
- 
~&r}v<> 
~ 


/ 
1/ 


I 
-r7 f7 


I 
/f/V 


v/ 


100 


50 


30 
j 


.:i 
10 


f-< 
Z 
'" 
5 
a:a: 
::> 
3 
(J 
a:0 
f-< 
(J 
'"...,..., 
0 
(J 


0.5 


25rnA 
VCE 
5V 
IF 


I 
- 
.......... 


10 
r --- 
.......... 


5 


...•..• 


- 
1 


--h- 
0.5 


-.;;;- 


.....•.... 


r-- ....•• 


IF=5rnA 
IC=lrnA 
./ 


./ ,- 


-- 


V 
---- 
••••• 


o 
-40 
-20 
0 
20 
40 
60 
80 


AMBI ENT TEMPERATURE 
Ta 
("C) 


50 


~ 
30 
~ 


~ 
f-< 
10 


<:JZi 
5 
(J 
f-< 
~ 
3 
en 


tOFF- 
.-- 


i,..-- 
•••. 
ts 


~ 


l...- 


i,..-- 
•••. 


Ta 
25·C 
- 
IF 
16rnA 
- 
VCC 
5V 
- 
RBE=220 
kn 
--- 
tON 


. 
I 


3 
10 
30 


LOAD RESISTANCE 
RL (kn) 


tOFF 


~ 
ts 
- 


Ta 
25"C 


IF 
16rnA 


VCC=5V 
RL= 1.9kn 


tON 


1 
lOOk 
3001< 
1M 
3M 


BASE-EMITTER 
RESISTANCE 
RBE 
(n) 


I Lf' /;j:J, TLP736 


1000 


500 


300 


~., 
::t 
100 


'"2! 
50 


'""'" 
30 


Z 
:c 
(.) 


'""' 
10 
~ 
</J 


5 


3 


Ta 
25"C 


IF 
16mA 


Vt:C=5 
V 


tOFy/' 


t8 
~ 


./ 
VV 


- 
c- 
- 


tON 
I- 
- 
'-- 


- 
- 


- - 
3 
10 
30 
100 


LOAD RESISTANCE RL (kn) 


TLP735F, TLP736F 
==_- 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead 


plastic 
DIP 
package. 


TLP736F 
is no-base 
internal 
connection 
for high-EMI 


environments. 


All 
parameters 
are 
tested 
to the specification 
of 


TLP735 
and TLP736. 
(both ~ondition 
and 
limits) 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


55V Min. 


50% Min. 


100% Min. 


5000Vrms 
Min. 


55/150/21 


8.0rnrnMin. 


8.0rnrnMin. 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
*2 
Creeping 
Current 
Resistance 
: Group 
I 


Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/l.83 
DIN 
IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 
DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC60lTl/VDE0750Tl/5.82 
DIN 
57 700Tl/VDE0700Tl/2.8l 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


1 
2 
3 


m 


8.64±0.25 
_~ 
§jl 
0.16 


..., 
..., 
N 
<D 
d t1 
. 
0.25 


2.54 
~ 
10-12 


:>i..., 
N 


JEDEC 


EIAJ 


TOSHIBA 


18]6 1~6 
2 
~ 
5 
2 
~ 
5 


:3 
4 
3 
4 


1: ANODE 
1: ANODE 
2: CATHODE 
2: CATHODE 
3 : NC 
3 : NC 
4: EMITTER 
4: EMITTER 
5: COLLECTOR 
5: COLLECTOR 
6: BASE 
6: NC 
I 


TLP741G 


OFFICE 
~1ACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP741G 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


400V Min. 


lOmA Max. 


l50mA Max. 


4000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC}80/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


8.2mm 
Min. 


7.6mm 
Min. 


*1 
: 500Vac 
or 600Vdc 
for Isolation 
Group 
C. 


Creeping 
Current 
Resistance 
: Group 
1*2 


TUv Approved 
for DIN57883/VDE0883/6.80 


According 
to VDEOllO, 
table 
4 


According 
to VDEOllO, 
table 
3 


654 
b:E 


123 


7.12±o.25 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
2 
"" 
5 
3 
4 


1: ANODE 
2: CATHODE 
3: 
NC 


4: CATHODE 
5: ANODE 
6: GATE 


TLP741G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating. 
(Ta~ 39°C) 
AIF/"C 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(1001's pulse, 
100pps) 
IFP 
1 
A 
pw 
Power 
Dissipation 
PD 
100 
mW 
....:I 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/"C 
-1.0 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak 
Forward 
Voltage 
(RGK;27Krl) 
VDRM 
400 
V 


Peak 
Reverse 
Volta;ge (RGK;27Kn) 
VRRM 
400 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


On-State 
Current 
Derating 
(Ta ~25°C) 
JIT/"C 
-2.0 
mA/oC 


p:: 
(lOOI'S 
l20pps) 
0 
Peak 
On-State 
Current 
pulse, 
ITP 
3 
A 
Eo-<u 
w 
Peak 
One Cycle 
Surge 
Current 
ITSM 
2 
A 
Eo-< 
Wp 
Peak 
Reverse 
Gate 
Voltage 
VGM 
5 
V 


Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/oC 
-2.0 
mW/oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~ 25°C) 
JPT/"C 
-3.3 
mW/"C 


Isolation 
Voltage 
(AC, 1 min, 
RH;:;>; 
60%) 
BVs 
4000 
Vrms 
I 


TLP741G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IplOmA 
1.0 
1.15 
1.3 
V 


Cl 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
p.A 
~ 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Off-State 
Current 
IDRM 
VAK=400V 
Ta=25°C 
- 
10 
5000 
nA 
RCK=27kn 
Ta=lOO°C 
- 
1 
100 
p.A 


Reverse 
Current 
IRRM 
VKA=400V 
Ta=25°C 
- 
10 
5000 
nA 


p:; 
RCK=27kn 
Ta=lOO°C 
- 
1 
100 
p.A 
0 
Eo-< 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
0.9 
1.3 
V 
u~ 
Eo-< 
Holding 
Current 
IH 
RCK=27kn 
- 
0.2 
- 
mA 
~ 
Cl 
V/p.s 
Off-State 
dv/dt 
dv/dt 
VD=280V, 
RCK=27kn 
5 
10 
- 


V=O, 
f=lMHz 


Capacitance 
Cj 
Anode 
to Cate 
- 
20 
- 
pF 
Cate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED Current 
1FT 
VAK=6V, 
RCK=27kn 
- 
4 
10 
mA 


Turn-on 
Time 
ton 
IF=30mA, 
VAA=50V 
- 
10 
- 
p.s 
RCK=27kn 


Coupled 
dv/dt 
dv/dt 
VS=500V, 
RCK=27kn 
500 
- 
- 
V/p.s 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5x1010 
1014 
- 
n 


AC, 
1 minute 
4000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Cate 
to Cathode 
Resistance 
RCK 
- 
27 
33 
kn 


Cate 
to Cathode 
Capacity 
CCK 
- 
0.01 
0.1 
p.F 


TLP741G 
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TEMPERATURE 
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'" 
1000 
<s 
500 
p.. 
300 
~ 
T 
./ 
1 
A 


- 


'f 
71 


PULSE 
WIDTHS 
10 "8 
REPETITIVE 
FR~UENCY 


1 
- 
100Hz 


II 


Ta = 25'C 
1 
0.6 
1.0 
1.4 
1.8 


PULSE 
FORWARD VOLTAGE 


2.2 
2.6 
VFP 
(V) 


TlP741G 
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CAPACITANCE 
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GATE-CATHODE 
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GATE-CATHODE 
RESISTANCE 
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30 
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RESISTANCE 


TLP741J 


OFFICE 
t~ACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER 
SUPPLY. 


The TOSHIBA 
TLP741J 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


Isolation 
Voltage 


600V Min. 


10mA Max. 


lSOmA Max. 


4000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
SS/lSO/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.2mm Min. 


7.6mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


TUV Approved 
for DINS7883/VDE0883/6.80 


*1 
According 
to VDEOIIO, 
table 4 


*2 
According 
to VDEOIIO, 
table 3 


~1 
2 
:3 


7.12±U25 


JEDEC 


EIAJ 
TOSHIBA 


18J6 
2 
~ 
:5 


:3 
4 


1. ANODE 
2. CATHODE 
3. NC 
4. CATHODE 
S. ANODE 
6. GATE 


I 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39°C) 
4IF/"C 
-0.7 
mA/"C 


Peak 
Forward 
Current 
(lOOt's pulse, 
100pps) 
IFP 
1 
A 


p 
Power 
Dissipation 
100 
mW 
~ 
PD 
H 
Power 
Dissipation 
Derating 
(l'a~25°C) 
4PD/"C 
-1.0 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak 
Forward 
Voltage 
(RGK=27kll) 
VDRM 
600 
V 


Peak 
Reverse 
Voltage 
(RGK=27kll) 
VRRM 
600 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


On-State 
Current 
Derating 
(Ta~25°C) 
4IT/oC 
-2.0 
mA/oC 
p:; 
0 
Peak 
On-State 
Current 
(lOOt's 
l20pps) 
3 
E-< 
pulse, 
ITP 
A 
u~ 
Peak 
One Cycle 
Surge 
Current 
2 
E-< 
ITSM 
A 
~ 
p 
Peak 
Reverse 
Gate Voltage 
5 
VGM 
V 


Power 
Dissipation 
PD 
150 
m\~ 


Power 
Dissipation 
Derating 
(Ta~ 25°C) 
4PD/"C 
-2.0 
mW/oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -150 
°c 


Operating 
Temperature 
Range 
Topr 
-55 -100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Diss ipa tion 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta ~25°C) 
4PT/"C 
-3.3 
m\~/°c 


Isolation 
Voltage 
(AC, 1 min. 
RH ~ 60%) 
BVS 
4000 
Vrms 


TLP741J 


CHARACTERISTIC 
SYMBOL 
TF.ST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=10mA 
1.0 
1.15 
1.3 
V 


0 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
/JA 
~ 
I 
.-l 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Off-State 
Current 
IDRM 
VAK=600V 
Ta=25°C 
- 
10 
5000 
nA 


RGK=27kn 
Ta=85°C 
- 
1 
150 
/JA 


Reverse 
Current 
IRRM 
VKA=600V 
Ta=25°C 
- 
10 
5000 
nA 
~ 
RGK=27kn 
Ta=85°C 
- 
1 
150 
/JA 
0 
Eo-< 
On-State 
Voltage 
VTM 
ITWl00mA 
- 
0.9 
1.3 
V 
u~ 
Eo-< 
Holding 
Current 
IH 
RGK=27kn 
- 
0.2 
- 
mA 
~0 
Off-State 
dv/dt 
dv/dt 
VD=420V, 
RGK=27k.n 
- 
10 
- 
V//Js 


V=O, 
f=lMHz 


Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 
Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK=6V, 
RGK=27kn 
- 
5 
10 
mA 


Turn-on 
Time 
ton 
IF=30mA, 
VAA=50V 
- 
10 
- 
/JS 


RGK=27kn 


Coupled 
dv/dt 
dv/dt 
VS=500V, 
RGK=27k.n 
500 
- 
- 
V//Js 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xl0l0 
1014 
- 
n 


AC, 
1 minute 
4000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
10 
27 
kn 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
/JF 


TLP741J 
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J 


PULSE 
WIDTHS:I0fi8 


REPETITIVE 
FRE~UENCY 
100Hz 
Ta=25·C 
1 
0.6 
1.0 
1.4 
1.8 


PULSE 
FORWARD 
VOLTAGE 
2.2 
2.6 
VFP (v) 


TLP741J 


ton - 
IF 
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30 
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~ 
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RESISTANCE 
RGK 
(k,Q) 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP745G 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


Trigger 
LED 
Current 
lOmA Max. 


Isolation 
Voltage 
l50mA 
Max. 


Isolation 
Voltage 
5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 
VDE0700Tl 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path: 
8.0Omm 
Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creepting 
Current 
Resistance 
: Group 
1*2 


*1: 
According 
to VDEOllO. 
table 
4 


*2: 
According 
to VDEOllO. 
table 
3 


654,o 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
:2 
~ 
5 


3 
4, 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 


fLP745G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~ 39°C) 
nF;oC 
-0.7 
mA;oC 


Peak 
Forward 
Current 
(lOOI1S pulse, 
100pps) 
IFP 
1 
A 
0~ 
Power 
Dissipation 
PD 
100 
mW 
....:I 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/oC 
-1.0 
mW;oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak 
Forward 
Voltage 
(RGK;27k.D.) 
VDRM 
400 
V 


Peak 
Reverse 
Voltage 
(RGK;27kn) 
VRRM 
400 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


On-State 
Current 
Derating 
(Ta~25°C) 
JIT/oC 
-2.0 
mA/oC 


p:: 
Peak 
On-State 
Current 
(lOOl1s pulse, 
l20pps) 
ITP 
3 
A 
0 
E-< 
U 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 
~ 
E-<~ 
Peak 
Reverse 
Gate 
Voltage 
VGM 
5 
V 
0 


Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~ 25°C) 
JPD/ °c 
-2.0 
mW/oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPTI"C 
-3.3 
mW/oC 


Isolation 
Voltage 
(AC, 1 min., 
RH~60%) 
BVS 
5000 
Vrms 


lLP745G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


p~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IiA 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


VAK=400V 
Ta=25°C 
- 
10 
5000 
nA 
Off-State 
Current 
IDRM 
RGK=27k.n 
Ta=lOO°C 
- 
1 
100 
IiA 


Reverse 
Current 
IRRM 
VKA=400V 
Ta=25°C 
- 
10 
5000 
nA 


p:: 
RGK=27k.n 
Ta=lOO°C 
- 
1 
100 
IiA 


0 
On-State 
Voltage 
ITM=lOOmA 
0.9 
1.3 
H 
VTM 
- 
V 
u~ 
Holding 
Current 
IH 
RGK=27k.n 
0.2 
mA 
H 
- 
- 
~ 
p 
Off-State 
dv/dt 
dv/dt 
VD=280V, 
RGK=27kn 
5 
10 
vilis 
- 


V=O, 
f=lMHz 
Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 


Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK=6V, 
RGK=27kn 
- 
4 
10 
mA 


Turn-on 
Time 
ton 
IF=3OmA, 
VAA=50V 
- 
10 
- 
liS 
RGK=27kn 


Coupled 
dv/dt 
dv/dt 
VS=500V, 
RGK=27kn 
500 
- 
- 
viliS 


Capacitance 
(Input 
to Cutput) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlQlo 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
27 
33 
kn 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
IiF 
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TLP745GF 


OFFICE MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP745GF 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead plastic 
DIP 
package. 


All 
parameters 
are 
tested 
to the specification 
of 


TLP745G. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


400V Min. 


lOmA Max. 


150mA 
Max. 


5000Vrms 
Min. 


55/150/21 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.0mm 
Min. 


8.0mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for 
Isolation 
Group 
C*l 
*2 
Creeping 
Current 
Resistance 
: Group 
I 


Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/1.83 
DIN 
IEC65/VDE0860/8.81 
DIN 
IEC380/VDE0806/8.81 
DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC601Tl/VDE0750Tl/5.82 
DIN 
57 700Tl/VDE0700Tl/2.81 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
Z 
~ 
t 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 


I 


TLP745J 


OFFI CE MACH INE . 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER 
SUPPLY. 


The TOSHIBA 
TLP745J 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


• Isolation 
Voltage 


6000V 
Min. 


lOmA Max. 


150mA 
Max. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 
VDE07001Tl 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path: 
8.Omm 
Min • 


• Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance: 
Group 
1*2 


*1: According 
to VDEOIIO, 
table 
4 


*2: According 
to VDEOIIO, 
table 
3 


6 
" 
4,o 


1 
2 
3 


JEDEC 


EIAJ 


TOSHIBA 


l~€ 
2 
~ 
5 


3 
4, 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 


TLP745J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39°C) 
JIFrC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOO/1s pulse, 
100pps) 
IFP 
1 
A 


Q 
Dissipa tion 
100 
~ 
Power 
PD 
mW 
,...l 


Power 
Dissipation 
Derating 
(Ta~25°C) 
<1PDrC 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak 
Forward 
Voltage 
(RGK=27kn) 
VDRM 
600 
V 


Peak 
Reverse 
Voltage 
(RGK=27kn) 
VRRM 
600 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


On-State 
Current 
Derating 
(Ta~ 25°C) 
1IITrC 
-2.0 
mA/oC 


lXi0 
Peak 
On-State 
Current 
(100/1s pulse, 
120pps) 
ITP 
3 
A 
H 
U~ 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 
Eo-<~ 
Q 
Peak 
Reverse 
Gate Voltage 
VGM 
5 
V 


Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
(Ta 225°C) 
11PD/oC 
-2.0 
mW/oC 


Junction 
Temperature 
T; 
100 
°c 


Storage 
Temperature 
Range 
Tst" 
-55-150 
°c 


Operating 
Temperature 
Range 
Tonr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
<1PT/oC 
-3.3 
mWrC 


Isolation 
Voltage 
(AC, 1 min. , 
RH;;:;; 
60%) 
BVS 
5000 
Vrms 
I 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
LIS 
1.3 
V 


(:l 
Reverse 
Current 
IR 
VR=SV 
10 
IiA 
~ 
- 
- 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


VAK=600V 
Ta=2SoC 
- 
10 
SOOO 
nA 
Off-State 
Current 
IDRM 
RGK=27k.O. 
Ta=8SoC 
- 
1 
ISO 
IiA 


VKA=600V 
Ta=2SoC 
- 
10 
SOOO 
nA 
Reverse 
Current 
IRRM 
RGK=27k'o 
Ta=8SoC 
- 
1 
ISO 
IiA 
p:: 
0 
On-State 
Voltage 
VTM 
ITW100mA 
- 
0.9 
1.3 
V 
Eo-< 
U~ 
Holding 
Current 
IH 
RGK=27k.O. 
- 
0.2 
- 
mA 
Eo-<~ 
(:l 
Off-State 
dv/dt 
dv/dt 
VD=420V, 
RGK=27k'o 
- 
10 
- 
vilis 


V=O, 
f=lMHz 


Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 


Gate 
to Cathode 
- 
3S0 
- 


CHARACTER"!:STIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Curr€.nt 
1FT 
VAK=6V, 
RGK=27k.O. 
- 
S 
10 
mA 


Turn-on 
Time 
ton 
IF=3OmA, 
VAA=SOV 
- 
10 
- 
liS 
RGK=27k'o 


Coupled 
dv/dt 
dv/dt 
VS=SOOV, 
RGK=27k.O. 
SOO 
- 
- 
vilis 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=SOOV 
SX1cf° 
1014 
- 
,0 


AC, 
1 minute 
SOOO 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
IS 
20 
2S 
mA 


Operating 
Temperature 
Topr 
-2S 
- 
8S 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
10 
27 
k.O. 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
IiF 
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TLP745JF 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP745JF 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


All 
parameters 
are rested 
to the specification 
of 


TLP545J. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


600V Min. 


10mA Max. 


150mA Max. 


5000Vrms 
Min. 


55/150/21 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.0mm Min. 


8.0mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


*2 
Creeping 
Current 
Resistance 
: Group 
I 


Guaranteed 
Requirements 
of Safety 
Standards 
as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/1.83 
DIN 
IEC65/VDE0860/8.81 
DIN 
IEC380/FED0806/8.81 
DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC601Tl/VDE0750Tl/5.82 
DIN 
57 700Tl/VDE0700Tl/2.81 


*1 
Accrding 
to VDEOIIO, 
table 
4 


*2 
Accrding 
to VDEOIIO, 
table 
3 


6 
5 
4OJ 


Z 
8.64±G.25 
H 
'ml_~ 


2.54 
~ 
;>i 
"' 
oi 


JEDEC 


EIAJ 


TOSHIBA 


1§}6 
2 
~ 
5 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 


I 


TLP751 


DIGITAL 
LOGIC 
GROUND 
ISOLATION. 


LINE RECE IVER . 


MICROPROCESSOR 
SYSTEM 
INTERFACES. 


SWITCHING 
POWER 
SUPPLY 
FEEDBACK 
CONTROL. 


ANALOG 
SIGNAL 
ISOLATION. 


The Toshiba 
TLP751 
Consists 
of GaA~As 
high-output 


light emitting 
diode 
and a high 
speed detector 
of 


one chip photo 
diode-transistor. 
This unit 
is 


8-lead 
DIP package. 


TLP751 
has internal 
base connection. 
This base pin 


should be used 
for analog 
application 
or enable 


operation. 
If base pin 
is open, 
output 
signal will 


be noisy 
by environmental 
condition. 
For 
this case, 


TLP650 
is suitable. 


Isolation 
Voltage 


Switching 
Speed 


5000Vrms 
Hin. 


tpHL=O.3~s(Typ.) 


tpLH=O.5~s(Typ.) 


(RL=1.9km 


TTL Compatible 


Climatic 
Test Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


500Vac 
or 600Vdc 
for Isolation 
Group 
B*l 


380Vac 
or 450Vdc 
for Isolation 
Group 
C*l 


• Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of DIN IEC65/VDE0860/8.8l 


*1 
According 
to VDEOllO, 
table 4 


*2 
According 
to VDEOllO, 
table 3 


rrlj 


~ 


9.66±O.25 


J EDEC 


E IAJ 


TOSHIBA 


1~8 
2 
/;t 
7 


3 
6 


4 
5 


1: 
NC 
2 : ANODE 
3: 
CATHODE 
4: 
NC 


5 : EMITTER 
6 : COLLECTOR 
7 : BASE 


8 : VCC 


SCHEMATIC 


ICC 
Vcc 
8 


IF 
IB 
-1- 
VB 


V~:J 
10 


3 
Vo 


GND 
5 


TLP751 


CHARACTERISTIC 
STIlBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
25 
mA 


Pulse 
Forward 
Current 
(Note 2) 
IFP 
50 
mA 
~ 
Peak 
Transient 
Forward 
Current 
(Note 3) 
IFPT 
1 
A 
~ 
....:l 


Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 4) 
PD 
45 
mW 


Output 
Current 
10 
8 
mA 


Peak 
Output 
Current 
lOp 
16 
mA 


p:: 
Output 
Voltage 
Vo 
-0.5"-15 
V 
0 
1-<u 
Supply Voltage 
VCC 
-0.5"-15 
V 
~ 
1-<~ 
Base 
Current 
IB 
5 
mA 
~ 


Emitter-Base 
Reverse 
Voltage 
VEB 
5 
V 


Output 
Power 
Dissipation 
(Note 5) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-55"-100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55"-125 
°c 


Lead 
Solder 
Temperature 
(10 sec.) 
(Note 6) 
Tsol 
260 
°c 


Isolation 
Voltage 
(AC, 1 min., 
R.H<60%) 
(Note 7) 
BVS 
5000 
Vf'IIIS 


Note 
1 


Note 
2 


Note 
3 


Note 
4 


Note 
5 


Note 
6 


Note 
7 


Derate 
0.8mA 
above 
70°C 


50% duty 
cycle, 
Ims pulse 
width. 


Derate 
1.6mA/oC 
above 
70°C. 


Pulse 
width~l~s, 
300pps. 


Derate 
O.9mW/oC 
above 
70°C 


Derate 
2mW/oC 
above 
70°C. 


Soldering 
portion 
of lead 
: up 
to 2mm from 
the body 
of the device. 


Device 
considered 
a two terminal 
device 
: Pins 
I, 2, 3 and 4 shorted 


together 
and pins 
5, 6, 7 and 8 shorted 
together. 


TLP751 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
illUT 


Forward 
Voltage 
VF 
IF=16mA 
- 
1.65 
1.85 
V 


Forward 
Voltage 
f:"VF/ 
I =16mA 
- 
-2 
- 
rnVrC 
0 
Temnerature 
Coefficient 
f:"Ta 
r.iI 
H 
Reverse 
Current 
IR 
VR=5V 
- 
10 
- 
llA 


Capacitance 
Between 
CT 
VF=O, 
f=lMHz 
- 
45 
- 
pF 
Terminal 


IOH( 1) 
IF=OmA, 
VCC=VO=5.5V 
- 
3 
500 
nA 


~ 
High 
Level 
Output 
IOH(2) 
IF=OmA, 
VCC=VO=15V 
- 
- 
5 
0 
Eo-< 
Current 
IF=OmA, 
VCC=VO=15V 
u 
SO 
llA 
r.iI 
IOH 
- 
- 
Eo-< 
Ta=70°C 
i§ 
High 
Level 
Supply 
ICCH 
IF=OmA, 
VCC=15V 
- 
0.01 
1 
llA 
Vo1ta2:e 


IF=16mA 


Current 
Transfer 
Ratio 
IO/IF 
VCC=4.5V 
4 
- 
- 
% 


VO=0.4V 
0 
~ 
IF=16mA, 
VCC=4.5V 
~ 
Low 
Level 
Output 
Voltage 
VOL 
- 
- 
0.4 
V 
:=>0 
10=1. 1mA 
u 


Resistance 
(Input-Output 
RS 
R.H.~60%, 
VS=500VDC 
5x1etC 
12 
- 
rI 
(Note 
7) 
10 


Capaci tance 
Cs 
VS=O, 
f=lMHz 
(Note 
7) 
- 
0.8 
- 
pF 
CInnut-Outnut) 


tr'EST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
tpHL 
IF=0+16mA, 
VCC=5V, 
RC4.1krl 
- 
0.2 
- 
lls 
(H+L) 
1 


Propagation 
Delay 
Time 
tpLH 
IF=16+0mA, 
VCC=5V, 
RL=4.1krl 
- 
1.0 
- 
lls 


(L+H) 


Common 
Mode 
Transient 
IF=OmA, 
VCM=200Vp_p 
Immunity 
at Logic 
High 
CMH 
RL=4.1krl 
- 
400 
- 
V/lls 


Output 
(Note 
8) 
2 
Common 
Mode 
Transient 
IF=16mA, 
VC~200Vp_p 
Immunity 
at Logic'Low 
CML 
RL=4.1krl 
- 
-1000 
- 
V/lls 


Output 
(Note 
8) 


TLP751 


CML is the maximun 
rate of fall of the 
common mode 
voltage 
that 
can be 


sustained 
with 
the output 
voltage 
in tlJe logic 
low state 
(VO<O.8V). 


CMH is the rnaximun rate of rise 
of the 
common mode 
voltage 
that 
can be 


sustained 
with 
the output 
voltage 
in the logic high 
state 
(VO>2.0V). 


Maximum 
electrostatic 
discharge 
voltage 
for any pins: 
lOOV(C=200pF, 
R=O). 


Vo 


CXJTPUT 
MONITOR 


1.5 V 
1.5 V 
VOL 


Vo 
(IF=OmA) 


Vo 


OUTPUT 
MONITOR 


PULSE 
GENERATOR 
ZO= 50n 
Vo 
(I F= 16rnA) 


0.8 V 


VOL 


I 


TLP751 


100 
j 


"" 
10 
...• 
... 
~~ 
::> 
C,) 


~ 
01 
0::g 


500 


300 
<-,5 
§ 
100 
... 


£5 
50 
gj 
::> 
30 
C,) 
... 
::> 


""... 
::>0 
10 
...:l 
Oil> 
Oil 
5 
...:l 
is 
3 
i 


Ta 
25"C 


, 
1/ 


I 


I 
/I 
I 


1.0 
1.2 
1.4 
1.6 
1.8 
2.0 


FORWARD VOLTAGE 
VF 
(V) 


IOH(l) 
- 
Ta 


J 


J 


/ 


V 
I 


/ 
/ 


V 


20 
4 
~O 
100 
12 


10 


5 


3 
j 


0 
...• 
0.5 
...z 
0.3 
gj~ 
::> 
C,) 
;.. 
::> 
0.1 


""... 
::>0 
0.05 


0.03 


r--....... 


""' 
.... -- 


0.3 
0.5 
1 
3 
5 


FORWARD CURRENT 
IF 
10 


(mA.) 


VCC 
5V 


~ 
Vo 
0.4 V 
'J,<:> 


1- 


~~O 
L- 


~ ~" 


7T 
q 


'.) 


0.01 


0.3 
0.5 
1 
3 
5 
10 


FORWARD 
CURRENT 
IF 


30 


(mA) 


TLP751 


10 


~ 
8 
0 
>< 


'""' 
6 
~ 
~ 
4 
::>u 


'""' 
::> 
2 
Po< 


'""' 
::>0 


1.2 


"- 


1.0 


>< 
~ 
0.8 
>< 


A 
0.6 
«l 
N~ 


~ 


0.4 


0 
0.2 
z 


5 


3 
!;;]~ 
~ '" 
'""'''I- 
>- ~ 
~5J 
«l 0. 
C: •.• 
Z . 
8 ;S 
0.5 


'""' 


0. 
~ •.. 
0.3 
0-; 
g 


Po< 


1 
Vcc= 
5V 


30 
Ta = 45·C 


-r- ,- - ~ 
,- -I- 


25 
I 
20 


15 


10 


IF=SmA 


I 
I 
I 


2 
3 
4 
S 
6 


OUTPUT 
VOLTAGE 
Vo 
(V) 


•....- 
~ 
•...•. 
•.•... 


NORMALIZED 
TO: 


IF 
= 16mA 


VCC=4.SV 
Vo =4.SV 
Ta = OAV 


Q.60 
-40 
-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 


60 
80 


Ta 
COC) 


IF = 16mA 
tpLH 
V 


VCC=SV 
..•/ 


Ta =2S·C 
V 


./ 
/ 
./ 
V..•...•••... 
•... 
tpHL 


3 
S 
10 


LOAD RESISTANCE 


30 
SO 


RL (kn) 


40 


0 
>< 
36 
'""'~=,* 
32 
«l~ 
"-en 
~~ 
28 


'""'''0 
'""'>< 
24 
~ 
~ 
::> 
20 
u 


16 


6 
~>~ 
5 
~ 
4 
~ 
~ 
3 


>'l 
§2 


'""' 
2 


::> 
Po< 


'""' 
::>0 


VCC= 
SV 
I IIIII 


II II 
Vo= 
0.4V 
Ta=2S·C 


,/ 
II lTr--.... 
/' 
,;' 
100 
~ 


IJ[ 
S: 
'l 


-2S 
r-..... 
" 
.II.-' 
" 
~ 
" 
1/ 


0.3 
O.S 
1 
3 
S 


FORWARD CURRENT 


10 
30 
SO 


IF 
(lIIf' ) 


IF 
VCC=SV 
- 


'\. 
?~'O 
1\ 
~ 
't~,,-f- 
Ta=2S·C 
"'.:> ,- 
-~ ~<f~ 
~~ 
-\"'-0 \ 
"\. 
'\ 
.•..•• 


'l. 
I"\. 
,...... 


10 
12 
14 


IF 
(mA) 


4 
6 
8 


FORWARD CURRENT 


I 


TLP766G 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP766G 
consists 
of a zero voltage 


crossing 
turn-on 
photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in a 


six lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


400V Min. 


10mA Max. 


100mA Max. 


Isolation 
Voltage 
5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 
VDE0700Tl 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.Omm Min. 


7.3nun Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


According 
to VDEOIIO, 
table 
4. 


According 
to VDEOIIO, 
table 
3. 


3 
2 
103 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
3: 
NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


TLP766G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ;G53°C) 
LlIF;oC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOOj.1Spulse, 
100pps) 
IFP 
1 
A 


pw 
Power 
Dissipation 
PD 
100 
mW 
,...l 


Power 
Dissipation 
Derating 
(Ta ;G25°C) 
LlPD/oC 
-1.0 
mW;oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
To 
125 
°c 
J 
Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS 
Current 
I Ta=25°C 
IT(RMS) 
100 
mA 


I Ta=70°C 
50 


~ 
On-State 
Current 
Derating 
(Ta ;G25°C) 
LlIT/oC 
-1.1 
mA/oC 
0 
1-< 
Peak 
On-State 
Current 
(lOOj.1Spulse, 
l20pps) 
ITP 
2 
A 
u 
W 
1-< 
Peak 
Nonrepetitive 
Surge 
Current 
(Pw=lOms, 
DC=lO%) 
ITSM 
1.2 
A 
wp 
Power 
Dissipation 
PD 
300 
mW 


Power 
Dissipation 
Derating 
(Ta;G25°C) 
LlPD/oC 
-4.0 
mW;oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta;G 25°C) 
LlPT/ °c 
-4.4 
mW;oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH;S;; 
60%) 
BVS 
5000 
Vrms 


I 


TLP766G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
0 
VR=5V 
10 
~ 
Reverse 
Current 
IR 
- 
- 
IlA 
...:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=400 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITM=lOOmA 
- 
1.7 
3.0 
V 
0:<:0 
Holding 
Current 
0.2 
mA 
Eo-< 
IH 
- 
- 
- 
u~ 
Critical 
Rate 
of Rise 
Vin=120Vrms, 
Ta=85DC 
Eo-< 
dv/dt 
200 
500 
V//ls 
~ 
of Off-State 
Voltage 
(Fig. 
1) 
- 
0 
Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=30Vrms, 
IT=15mA 
0.2 
V//ls 
of Commutating 
Voltage 
(Fig. 1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=3V, 
RL=loon 
- 
5 
10 
mA 


Inhibit 
Voltage 
VIR 
IF=Rated 
1FT 
- 
- 
40 
V 


Leakage 
in Inhibited 
State 
1m 
IF=Rated 
1FT 
100 
300 
/lA 
- 


VT=Rated 
VDRM 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
DC 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 


+ 
Rin 
Vin 
1 
6 
120n 
Vee 
2 


3 


RL 
4 
2kn 


n n n n+5V, Vee 
J U U U L-ov 
I 
I. I 
dV/dt(c) 
dV/dt 


TLP766G 


60 


E-< 
~ 
50 


g; 
U 
@'" 
40 
~] 
0:: 
30 
0 
'" '" 
>-< 


'" 
0-1 
20 
~ 
3 
10 


0-1.( 


'" 
],1000 


""..::- 500 


300 


~'i] 
-2.8 
;:0 
E-<> 


c:1 E 
-2.4 
",'-" 
~ 
os 
~-l;; -2.0 


'" '" 
~~ 
-16 
E-< 
0-1E-< 
~ t;j 
-12 


0;:; 
0::>-< 
~t 
-08 


0::'" 
~8 
-04 
0.1 


\ 
'\ 


\ \. 


\. 


PULSE 
WIDTH~ 100tts 
Ta=25"C 
==~ 
= 
--- 
.....••.•• 


10-3 
3 
10-2 
3 
10-1 


DUTY CYCLE RATIO 
DR 


•......... 


r-- 
-- 


0.3 
0.5 
I 
3 
5 
10 
30 
50 
FORWARD CURRENT 
IF 
(mA) 


120 


100 
~ 
gJ 
80 
0:: 
;:0", 
uEi 
60 
~'-" 
.('" 
E-<<n 
<n::;; 
40 
'0:: 
6'-" 
.E-< 


<n>-< 
20 
::;; 


0:: 


100 
1 
50 
30 


'" 
>-< 


E-< 
10 
Z 
5 
'"0:: 
g; 
3 
u 


@g 
0.5 
0::0 
0.3 
'" 


'" 
1000 
], 


500 


"" 
300 
'" 
>-< 


~ 
100 
'"~ 
50 
8 
30 


" '\ 
'\ 


"- '- 


"- 
I 


Ta 
25"C 


/ 


/ 


I 
V 


0.8 
10 
1.2 
14 
1.6 


FORWARD VOLTAGE VF 
(V) 


I 
1./ 
1/ 


I 


I 


PULSE 
WIDTHS 
10tts 
REPETITIVE 
FREQUENCY 
- 
100Hz 
Ta=25"C 


1.0 
l.4 
1.8 
2.2 
2.6 
3.0 


PULSE 
FORWARD VOLTAGE VpF 
(V) 


TLP766GF 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP766FG 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


All parameters 
are 
tested 
to the specification 
of 


TLP766G. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


400V Min. 


IOmA Max. 


100mA Max. 


5000Vrms 
Min. 


55/150/21 


8.0mm Min. 


8.0mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


*2 
Creeping 
Current 
Resistance 
: Group 
I 


Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/1.83 
DIN 
IEC65/VDE0860/8.81 
DIN 
IEC380/VDE0806/8.81 


DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC60ITl/VDE0750Tl/5.82 
DIN 
57 700TI/VDE0700Tl/2.81 


*1 
According 
to VDEOIIO, 
table 
4 


*2 
According 
to VDEOIIO, 
table 
3 


3 
2 
1OJ 


Lffi~ 
lfa10.16 


0.25 
. 


2.54 
~ 
10-12 


;:;; 
"' 
C'i 


JEDEC 


EIAJ 


TOSHIBA 


1M6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
3: 
NC 


4: TERMINAL 
I 
6: TEIUlItlAL2 


TLP766J 


OFFICE 
MACHINE 


HOUSEHOLD 
USE EQUIPMENT 


TRIAC 
DRIVER 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP766J 
consists 
of a zero voltage 


crossing 
turn-on 
photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in a 


siz lead 
plastic 
DIP 
package. 


Peak 
Ojf-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


600V Min. 


lOmA Max. 


lOOmA 
Max. 


SOOOVrms 
Min. 


Guaranteed 
Requirements 
of 
IEC380/VDE0806 
VDE700Tl 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.0mm 
Min. 


7.3mm Min. 


Isolation 
Operating 
Voltage 


: SOOVac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance: 
Group 
1*2 


*1: 
According 
to VDEOllO. 
table 
4. 


*2: 
According 
to VDEOllO. 
table 
3. 


J EDEC 


E I AJ 
TOSHIBA 


IM6 
~ 


: 
ZC 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 


6: TERMINAL 
2 


I 


TLP766J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta;;;53°C) 
f:,IF;CC 
-0.7 
mA;CC 


Peak 
Forward 
Current 
(l00).! 
s pul se, 
100pps) 
IFP 
1 
A 
Cl~ 
Power 
Dissipation 
PD 
100 
mW 
....:I 


Power 
Dissipation 
Derating 
(Ta;;;25°C) 
f:,PD;CC 
-1.0 
mW;CC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T' 
125 
°c 
J 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


Ta;25°C 
100 
On-State 
RMS 
Current 
IT (RMS) 
mA 


Ta;70°C 
50 


p:: 
On-State 
Current 
Derating 
(Ta;;;25°C) 
f:,IT;CC 
-1.1 
mA;CC 
0 
E-<u 
Peak 
On-State 
Current 
(lOO).!spulse, 
l20pps) 
ITP 
2 
A 
~ 
E-<~ 
Peak 
Nonrepetitive 
Surge 
Current 
(Pw;lOms, 
DC;107.) 
Cl 
ITSM 
1.2 
A 


Power 
Dissipation 
PD 
300 
mW 


Power 
Dissipation 
Derating 
(Ta;;;25°C) 
f:,PD;CC 
-4.0 
mWrC 


Junction 
Temperature 
T' 
100 
°c 
J 
Storage 
Temperature 
Range 
Tstg 
-55'\,150 
°c 


Operating 
Temperature 
Range 
Topr 
-40'\,100 
°c 


Lead 
Soldering 
Temperature 
(lo sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Diss ipat ion Derating 
(Ta;;;25°C) 
f:,PT/oC 
-4.4 
mWrC 


Isolation 
Voltage 
(AC, 
1 min. 
, 
RH ~ 607.) 
BVS 
5000 
Vrms 


TLP766J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;lOmA 
1.0 
1.15 
1.3 
V 
~~ 
Reverse 
Current 
IR 
VR;5V 
- 
- 
10 
llA 
H 


Capacitance 
CT 
V;O, 
f;lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM;400 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITM;lOOmA 
- 
1.7 
3.0 
V 
p::0 
IH 
0.2 
H 
Holding 
Current 
- 
- 
- 
mA 
u~ 
Critical 
Rate 
of Rise 
Vin;240Vrms, 
Ta;85°C 
H 
dv Idt 
V IllS 
~ 
of 
Off-State 
Voltage 
(Fig. 
1) 
200 
500 
- 
~ 
Critical 
Rate 
of Rise 
dv/dt (c) 
Vin;60Vrms, 
IT;15mA 
of Commutating 
Voltage 
(Fig. 1) 
- 
0.2 
- 
V IllS 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT;6V, 
RL;lOOrl 
- 
5 
10 
mA 


Inhibit 
Voltage 
VIH 
IF;Rated 
1FT 
- 
- 
50 
V 


Leakage 
in Inhibited 
State 
IIH 


IF;Rated 
1FT 
- 
100 
300 
llA 
VT;Rated 
VDRM 


Capacitance 
(I!1put to Output) 
Cs 
VS;O, 
f;lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS;500V 
5xlOlO 
1014 
- 
rl 


AC, 
1 minute 
5000 
- 
- 


Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
Vrms 
-: 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 


+ 
R,n 
V,n 
1 
6 


Vee 
2 
RL 
:I 
4 
4ok.O. 


n n n nHV,Vee 


...J U U U L-- 
ov 


J. 
.LJ 


dv/d 1(0) 
dV/d t 


I 


TLP766J 


60 


~ 
50 
"'l~ 
:0u 
gJ~ 


40 


~~ 
30 
""~ 
2 •... 
...• 
"'l 
20 
,.., 
o:l 
~ 
0 
10 
,..,,.., 
<: 


\ 


\. 


'\ 


\ 


o 
-20 
0 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
(~) 


PULSE 
WIDTH;:;;; lOOt's 
Ta=25°G 


r-- 
r-- 
r-- 
...••.•.. 


~ 


•....... 


>--- 


10-3 
3 
10-2 
3 
10-1 
3 
DUTY CYCLE 
RATIO 
DR 


•..... 


"'- 
---- 
--- 


"'l~ 
~~ 
-28 
~:e 
~ "-" 
- 2.4 
~ .. 
"'l 
f-< 
-2.0 
f-<~ 
1§ ••.• 
<:~ 
-1.6 
f-< 
c3~ 
> "'l 
-1.2 
~g 
~ ~ 
-0.8 


"""'l 
~8 -04 


0.1 
0.3 0.5 
1 
3 
5 
10 
30 
50 
FORWARD CURRENT 
IF 
(mA) 


120 


100 
f-< 
Z"'l 


"" 
80 


"":o~ 
u~ 
"'l~ 
60 
~~ 
f-<'"'?~ 
40 
z~ 
oJ:' 


<Ii 
20 
:i 
O'! 


100 
] 


50 
30 


~ 
10 


f-< 
Z 
5 
~ 
3 


"":0 
U 


gJ 
~ 
0.5 


"" 
0.3 
0•... 


] 
1000 


500 


~ 
300 
...• 


~ 
100 
gJ 
g; 
u 


"' "' " '\ 
'\ 
"" 
o-20 
0 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
(oG) 


Ta 
25°G 


I 


I 
/ 


I 


0.8 
1.0 
1.2 
14 
1.6 


FORWARD VOLTAGE VF 
(V) 


./ 
/ 


I 


PULSE 
WIDTH';; 
lOt's 


REPETITIVE 
FREQUENCY 


II 
- 
100Hz 
Ta=25°G 
, 
1.0 
1.4 
1.8 
2.2 
2.6 


PULSE 
FORWARD VOLTAGE VpF 
(V) 


TLP766JF 


OFFICE 
MACHINE 


HOUSEHOLO 
USE EQUIPMENT 


TRIAC 
DRIVER 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP766JF 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
1n a six lead plastic 
DIP package. 


All parameters 
are tested 
to the specification.of 


TLP766J. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


Climatic 
Test 
Class 


600V Min. 


lOmA Max. 


100mA Max. 


5000Vrms 
Min. 


55/150/21 


8.Omm Min. 


8.0mm Min. 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of Safety 
Standards 
as Foolows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/l.83 
DIN 
IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 
DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC60lTl/VDE0750Tl/5.82 
DIN 
57 700Tl/VDE0700Tl/2.8l 


*1: 
According 
to VDEOlOO, 
·table /1 


*2: 
According 
to VDEOllO, 
table 
3 


JEDEO 


EI 
AJ 


TOSHIBA 


1~6 
~ 


: 
ZO 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


TL~2200 


ISOLATED 
BUSS DRIVER 


HIGH SPEED 
LINE RECEIVER 


MICROPOCESSOR 
SYSTEM 
INTERFACES 


MOS FET GATE 
DRIVER 


DIRECT 
REPLACEMENT 
FOR HCPL-2200 


The Toshiba 
TLP2200 
consists 
of a GaA£As 
light 
emitting 


diode 
and integrated 
high 
gain, 
high 
speed photodetector. 


This 
unit 
is 8-lead 
DIP package. 


The detector 
has 
a three 
state output 
stage 
that 


eliminates 
the need 
for pull-up 
resistor, 
and built-in 


Schmitt 
trigger. 
The detector 
IC has an internal 
shield 


that provides 
a guaranteed 
common mode 
transient 


immunity 
of lOOOV/~s. 


Input 
Current 


Power 
Supply 
Voltage 


Switching 
Speed 


IF=1.6mA 


VCC=4.5-20V 


2.5 MBd Guaranteed 


Common 
Mode 
Transient 
Immunity 


±lOOOV/~s 
Min. 


• Guaranteed 
Performance 
Over 
Temp. 


0-85°C 


Isolation 
Voltage 


UL Recognized 


2500Vrms 
Min. 


File 
No. E67349 


1: NC 
8 
2: ANODE 


'7 
3: CATHODE 
4: NC 
6 
5: GND 


5 
6: VE 
(ENABLE) 
7: Vo 
(OUTPUT) 
8: VCC 


Iec 


IO 
8 Vee 


Vo 


IE 
'7 


6 VE 


GND 
5 


8 
5 
W 
1 
4 
9.66±0.25 


1.2 


0.5 


2.54o±0.25 


JEDEC 


EIAJ 


TOSHIBA 


ET"~ 
+0.1 
0.25-0.05 


I.'7.85 - 8.80 I 


INPUT 
ENABLE 
OUTPUT 


H 
H 
Z 


L 
H 
Z 


H 
L 
H 


L 
L 
L 


TLP2200 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current, 
ON 
IF (ON) 
1.6 
- 
5 
mA 


Input 
Current, 
OFF 
IF(OFF) 
0 
- 
0.1 
mA 


Supply 
Voltage 
VCC 
4.5 
- 
20 
V 


Enable 
Voltage 
High 
VEH 
2.0 
- 
20 
V 


Enable 
Voltage 
Low 
! 
VEL 
0 
- 
0.8 
V 


Fan 
Out 
(TTL Load) 
N 
- 
- 
4 


Operating 
Temperature 
Topr 
0 
- 
85 
°c 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
10 
mA 
0 
(Note 1) 
w 
Peak 
Transient 
Forward 
Current 
IFPT 
1 
A 
H 
Reverce 
Voltage 
VR 
5 
V 


Output 
Current 
10 
25 
mA 


po: 
Supply 
Voltage 
VCC 
-0.5-20 
V 
0 
E-< 
-0.5-20 
u 
Output 
Voltage 
Vo 
V 
W 
E-< 
-0.5-20 
w 
Three 
State 
Enable 
Voltage 
VE 
V 
0 
Total 
Package 
Power 
Dissipation 
(Note 2) 
PT 
210 
mW 


Operating 
Temperature 
Range 
Topr 
-40-85 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
°c 


Isolation 
Voltage(AC 
lmin. ,R.H:<;:; 
60%, Ta;25°C) (Note 3) 
BVs 
2500 
Vrms 


Note 
1 


Note 
2 


Note 
3 


Pulse 
width 
l~s, 
300pps. 


Derate 
4.5mW/oC 
above 
70°C ambient 
temperature. 


Device 
considered 
a two terminal 
device: 
pins 
1,2,3 
and 
4 shorted 
together, 


and pins 
5,6,7 
and 
8 shorted 
together. 


TLP2200 


ELECTRICAL 
CHARACTERISTICS 
Unless 
otherwise 
specified, 
Ta=0-S5°C, 
VCC=4.5-20V, 


IF(ON)=1.6-5mA, 
IF(OFF)=O-O.lmA, 
VEL=O-O.SV, 
VEH=2.0-20V 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. * 
MAX. 
UNIT 


Output 
Leakage 
Current 
IF=5mA 
IVO=5.5V 
- 
- 
100 
(VO>VCC) 
IOHH 
[VO=20V 
IJA 
VCC=4.5V 
- 
2 
500 


Logic 
Low 
Output 
Voltage 
VOL 
IOL=6.4mA 
(4 TTL 
Load) 
- 
0.32 
0.5 
V 


Logic 
High 
Output 
Voltage 
VOH 
IOH=-2.6mA 
2.4 
3.4 
- 
V 


Logic 
Low Enable 
Current 
IEL 
VE=0.4V 
- 
-0.13 
-0.32 
mA 


VE=2.7V 
- 
- 
20 


Logic 
High 
Enable 
Current 
IEH 
VE=5.5V 
- 
- 
100 
IJA 


VE=20V 
- 
- 
0.01 
250 


Logic 
Low Enable 
Voltage 
VEL 
- 
- 
O.S 
V 


Logic 
High 
Enable 
Voltage 
VEH 
2.0 
- 
- 
V 


IF=OmA 
VCC=5.5V 
- 
5 
6.0 
Logic 
Low 
Supply 
Current 
ICCL 
mA 
VE=Don't 
Care VCC=20V 
- 
5.6 
7.5 


IF=5mA 
VCC=5.5V 
- 
2.5 
4.5 
Logic 
High 
Supply 
Current 
ICCH 
mA 


VE=Don't 
Care VCC=20V 
- 
2.S 
6.0 


IOZL 
IF=5mA, 
VE=2V 
VO=0.4V 
- 
1 
-20 


High 
Impedance 
State 
Output 
VO=2.4V 
- 
- 
20 
IJA 
Current 
IOZH 
IF=OmA, 
VE=2V 
VO=5.5V 
- 
- 
100 


VO=20V 
- 
0.01 
500 


Logic 
Low 
Short 
Circuit 
VO=VCC=5.5V 
25 
55 
- 
Output 
Current 
(Note 4) 
IOSL 
IF=OmA 
mA 


VO=VCC=20V 
40 
SO 
- 


Logic 
High 
Short 
Circuit 
IF=5mA 
VCC=5.5V 
-10 
-25 
- 
Output 
Current 
(Note 4) 
IOSH 
mA 


VO=GND 
VCC=20V 
-25 
-60 
- 


Input 
Current 
Hysteresis 
IHYS 
VCC=5V 
- 
0.05 
- 
mA 


Input Forward 
Voltage 
VF 
IF=5mA, 
Ta=25°C 
- 
1.55 
1.7 
V 


Temperature 
Coefficient 
of 
JVFI 
JTa 
IF=5mA 
-2.0 
mV;oC 
Forward 
Voltage 
- 
- 


Input 
Reverse 
Breakdown 
BVR 
IR=lOIJA, Ta=25°C 
5 
V 
Voltage 
- 
- 


Input 
Capacitance 
CIN 
VF=OV, 
f=lMHz, 
Ta=25°C 
- 
45 
- 
pF 


Input-Output 
VI-0=3000VDC, 
t=5sec 


Insulation 
Leakage 
Current 
11-0 
Relative 
Humidity=45% 
- 
- 
1 
IJA 


Ta=25°C 
(Note 3) 


Resistance 
(Input-Output) 
RI-O 
VI-0=500VDC 
(Note 3) 
- 
1012 
- 
.n 


Capacitance 
(Input-Output) 
CI-O 
VI-O=OV, 
f=lMHz 
(Note 3) 
- 
0.6 
- 
pF 
* All 
typical 
values 
are at Ta=25°C, 
VCC=5V. 
IF(ON)=3mA 
unless 
otherwise 
specified. 


- 370- 


TLP2200 


TEST 


CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP.* 
MAX. 
UNIT 


CUlT 


Without 
peaking 
- 
235 
- 
Propagation 
Delay 
Time 
to 
capacitor 
Cl 


Logic 
High 
Output 
Level 
tpLH 
ns 


(Note 
5) 
With 
peaking 
- 
- 
400 
capacitor 
Cl 


Propagation 
Delay 
Time 
to 
1 
Without 
peaking 


capacitor 
Cl 
- 
250 
- 
Logic 
Low 
Output 
Level 
tpHL 
ns 


(Note 
5) 
With 
peaking 
- 
- 
400 
capacitor 
Cl 


Output 
Rise 
Time 
(10-90%) 
tr 
- 
35 
- 
ns 


Output 
Fall 
Time 
(90-10%) 
tf 
- 
20 
- 
ns 


Output 
Enable 
Time 
to Logic 


High 
tpZH 
- 
- 
ns 


Output 
Enable 
Time 
to Logic 
Low 
tpZL 
- 
- 
ns 
2 
Output 
Disable 
Time 
from 


Logic 
High 
tpHZ 
- 
- 
ns 


Output 
Disable 
Time 
from 
tpLZ 
Logic 
Low 
- 
- 
ns 


Common 
Mode 
Transient 
IF;I.6mA, 
VCW50V 


Immunity 
at Logic 
High 
Output 
CMH 
Ta;25°C 
-1000 
- 
V/Ils 
(Note 
6) 
3 
Common 
Mode 
Transient 
IF;OmA, 
VCM;50V 


Immunity 
at Logic 
Low 
Output 
CML 
1000 
- 
V/Ils 
(Note 
6) 
Ta;25°C 


Note 
4 


Note 
5 


Duration 
of 
output 
short 
circuit 
time 
should 
not 
exceed 
lOms. 


The 
tpLH 
propagation 
delay 
is measured 
from 
the 
50% 
point 
on 
the 
leading 
edge 


of 
the 
input 
pulse 
to 
the 
1.3V 
point 
on 
the 
leading 
edge 
of 
the 
output 
pulse. 


The 
tpHL 
propagation 
delay 
is measured 
from 
the 
50% 
point 
on 
the 
trailing 
edge 


of 
the 
input 
pulse 
to the 
1.3V 
point 
on 
the 
trailing 
edge 
of 
the 
output 
pulse. 


CML 
is 
the maximum 
rate 
of rise 
of 
the 
common 
mode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
low 
state 
(VO<0.8V). 


CMH 
is 
the maximum 
rate 
of 
fall 
of 
the 
common 
mode 
voltage 
that 
can 
be 


sustained 
with 
the 
output 
voltage 
in 
the 
logic 
high 
state 
(VO>2.0V). 


I 


TLP2200 


tpZL 


OUTPUT Vo 
Sl 
CLOSED 
IF=IF(OFF) 
S2 
OPEN 


OUTPUT Vo 
IF =IF 
(ON) 


3.0 V 
1.3 V 
OV 


tpLZ 
Sl 
AND S2 
CLOSED 


VOL 


VOH 
:::::1.5V 


PULSE 


GENERATOR 
tr=tf=5na 


OUTPUT Vo 
MONITORING 
NODE 


D2 


D3 


'i:1 
D4 
"' 


Cl 
is peaking 
capacitor. 
The 
probe 
and 


jig 
capacitances 
are 
include 
in Cl. 
CL is approximately 
lSpF 
which 
includes 
probe 
and 
stray 
wiring 
capacitance. 


PULSE 
GENERATOR 


Zo= 50.0 
tr=tf=5na 


INPUT 
VE 
Sl 
AND S2 
MONITORING 


CLOSED 
NODE 


CL 
is approximately 
lSpF 
which 
includes 


probe 
and 
stray 
wiring 
capacitance. 


b 
Sl 


D1-04 
: lS1588 


D2 


D3 


D4 


TLP2200 


OUTPUT 
Vo 
MONITORING 
NODE 
UlflF 
BYPASS 


I 


TLP2530, TLP2531 


DEGITAL 
LOGIC 
ISOLATION. 


LINE RECEIVER. 


POWER SUPPLY 
CONTROL. 


SWITCHING 
POWER SUPPLY. 


TRANSISTOR 
INVERTER. 


The 
TOSHIBA 
TLP2530 
and TLP2531 
dual 
photocouplers 


consist 
of a pair 
of GaA£As 
light 
emitting 
diode 
and 


integrated 
photodetector. 


This 
unit 
is 8-lead 
DIP 
package. 


Separate 
connection 
for 
the photodiode 
bias 
and 
output 


transistor 
collectors 
improve 
the speed 
up 
to a hundred 


times 
that of a conventional 
phototransistor 
coupler 
by 


reducing 
the base-collector 
capacitance. 


TTL 
Compatibel 


Switching 
Speed 
: tpHL.tpLH=O.3~s(Typ.) 
(@ 


Guaranteed 
Performance 
Over 
Temp. 
: 0-70·C 


Isolation 
Voltage 
: 2500Vrms 
Min. 


8 
5 
W 
i'T"~ 
+0.1 
0.25 - 0.05 


17.85 - 8.80 I 


JEDEC 


EIAJ 


TOSHIBA 


RL=l. 9ill) 


PIN CONFIGURATION 
(TOP VIEW) 


1: ANODE.l 
1 
8 
2: CATHODE. 1 


2 
7 
3: CATHODE. 2 
4: ANODE. 2 


:l 
6 
5: GND 


4, 
5 
6: V02(OUTPUT 
2) 


7 : VOl (OUTPUT 
1) 
8: VCC 


102 6 
- 
V02 
5 
GND 


TLP2530, TLP2531 


CHARACTERISTIC 
SYMBOL 
MI'N. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
a 
- 
12 
V 


Forward 
Current, 
Each Channel 
IF 
- 
16 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
·C 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Each channel, 
Note 
1) 
IF 
25 
mA 


Pulse 
Forward 
Current 
(Each channel, 
Note 
2) 
IFP 
50 
mA 
0 
Total 
Pulse 
Forward 
Current 
(Each channel, 
Note 
3) 
IFPT 
1 
A 
~ 
o-l 
Reverse 
Voltage 
(Each channel) 
VR 
5 
V 


Diode Power 
Dissipation 
(Each channel, 
Note 
4) 
PD 
45 
mW 


Output 
Current 
(Each channel) 
10 
8 
mA 


P<:: 
Peak 
Output 
Current 
(Each channel) 
lOp 
16 
mA 
0 
E-< 
Supply 
Voltage 
VCC 
-0.5-15 
V 
u~ 
E-< 
Output 
Voltage 
(Each channel) 
Vo 
-0.5-15 
V 
~0 
Output 
Power 
Dissipation 
(Each channel, 
Note 
5) 
Po 
35 
mW 


Operating 
Temperature 
Range 
Topr 
-55-100 
·C 


Storage 
Temperature 
Range 
Tstg 
-55-12.~ 
·C 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min., 
R.H~60%, 
Note 
7) 
BVS 
2500 
Vrms 


Note 
1 


Note 
2 


Note 
3 


Note 
4 


Note 
5 


Derate 
0.8mA 
above 
70·C. 


50% duty 
cycle, 
lms pulse width. 
Derate 
1.6mA/·C 
above 
70·C. 


Pulse 
width 
l~s, 300pps. 


Derate 
O.9mW/·C 
above 
70·C. 


Derate 
lmW/·C 
above 
70·C. 


TLP2530, TLP2531 


ELECTRICAL 
CHARACTERISTICS 


OVER RECOMMENDED 
TEMPERATURE 
(Ta=0·C-70·C, 
Unless 
otherwise 
noted) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP~>I MAX. 
UNIT 


TLP2S30 
CTR 
IF=16mA, 
VO=0.4V 
7 
30 
- 
% 


Current 
Transfer 
TLP2S3l 
VCC=4.SV, 
Ta=2S·C 
6) 
19 
30 
(Note 
- 
Ratio 
(Each Channel) 
TLP2S30 
IF=16mA, 
VO=O.SV 
5 
- 
- 
% 
CTR 
TLP2S3l 
VCC=4.SV 
(Note 6) 
15 
- 
- 


TLP2S30 
IF=16mA, 
IO=1.lmA 
0.1 
0.4 
Logic 
Low 
Output 
- 
V 


Voltage 
VOL 
VCC=4.SV 


(Each Channel) 
TLP2S3l 


IF=16mA, 
IO=2.4mA 
0.1 
0.4 
V 
- 


VCC=4.SV 


IF=OmA, 
VO=VCC=S.SV 
3 
500 
nA 
Logic 
High 
Output 
Current 
- 


(Each Channel) 
IOH 
Ta=2S·C 


IF=OmA, 
VO=VCC=lSV 
- 
- 
50 
jJA 


Logic 
Low 
Supply 
Current 
ICCL 
IF!=IF2=16mA 
- 
160 
- 
jJA 
VOl=V02=Open, 
VCC=lSV 


Logic 
High 
Supply 
Current 
ICCH 
IF!=IF2=OmA, 
- 
0.05 
4 
jJA 
VOl=V02=Open, 
VCC=lSV 


Input 
Forward 
Voltage 
VF 
IF=16mA, 
Ta=2S·C 
- 
1.65 
1.7 
V 
(Each Channel) 


Temperature 
Coefficent 
of 
dVF 
IF=16mA 
- 
-2 
- 
mV/·C 
Forward 
Voltage 
(Each Channel) 
dTa 


Input 
Reverse 
Breakdown 
BVR 
IR=lOjJA, Ta=2S·C 
5 
V 
Voltage 
(Each Channel) 
- 
- 


Input 
Capacitance 
CIN 
f=1MHz, 
VF=O 
- 
60 
- 
pF 
(Each Channel) 


Relative 
Humidity=4S% 
Input-Output 
Insulation 
11-0 
t=Ss, VI-0=3000Vdc, 
- 
- 
1.0 
jJA 
Leakage 
Current 
Ta=2S·C 
(Note 
7) 


Resistance 
(Inpu t-Outpu t) 
RI-O 
VI-O=SOOVdc 
(Note 
7) 
- 
1012 
- 
n 


Capacitacn~ 
(Input-Output) 
CI-O 
f=1MHz 
(Note 
7) 
- 
0.6 
- 
pF 


Input-Input 
Leakage 
Current 
11-1 
Relative 
Humidity=4S% 
0.005 
jJA 
t=Ss, VI-I=SOOV(Note 
- 
- 
8) 


Resistance 
(Input-Input) 
RI-I 
VI-I=SOOVdc 
(Note 8) 
- 
1011 
- 
n 


Capacitance 
(Input-Input) 
CI-I 
f=1MHz 
(Note 8) 
- 
0.25 
- 
pF 


TlP2530, TLP2531 


TEST 


CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


CUlT 


Propagation 
Delay 
TLP2530 
RL=4.lkn 
- 
0.3 
1.5 
Time 
to Logic 
Low 
tpHL 
1 
IlS 
at au tput 
(Each Channel) 
TLP2531 
RL=1.9kn 
- 
0.2 
0.8 


Propagation 
Delay 
TLP2530 
RL=4.lkn 
- 
0.5 
1.5 
Time 
to Logic 
High 
tpLH 
1 
IlS 
at Output 
(Each Channel) 
LP2531 
RL=1.9kn 
- 
0.3 
0.8 


Common 
Mode 
IF=OmA, 
VCW4OOVp-p 
1000 
Transient 
Immunity 
TLP2530 
- 
- 


RL=4.lkn 
at Logic 
High 
Level 
CMH 
2 
V/Ils 
Output 
LP2531 
IF=OmA, 
VCM=400Vp-p 
1000 
(Each Channel, 
- 
- 
Note 
9) 
RL=1.9kn 


Common 
Mode 
'l'LP2530 
VCW400Vp-p 


Transient 
Immunity 
- 
-1000 
- 
RL=4.lkn, 
IF=16mA 


at Logic 
Low Level 
CML 
2 
V/Ils 
Output(Each 
Channel, 
LP2531 
VCW4OOVp-p 
-1000 
Note 
9) 
- 
- 
RL=1. 9kn, IF=16mA 


Bandwidth 
BW 
3 
RL=loon 
2 
MHz 
(Each Channel, 
Note 
10) 
- 
- 


DC CURRENT 
TRANSFER 
RATIO 
is defined 
as the ratio 
of output 
collector 
current, 
10, 
to the forward 
LED 
input 
current, 
IF, 
times 
100%. 


Device 
considered 
a two-terminal 
device: 
Pins 
1,2,3, 
and 4 shorted 
together 
and 
Pins 
5,6,7 
and 
8 shorted 
together. 


Measured 
between 
pins 
1 and 
2 shorted 
together, 
and pins 
3 and 
4 shorted 
togeter. 


Common 
mode 
transient 
immunity 
in Logic 
High 
level 
is the maximum 
tolerable 
(Positive) 
dVcm/dt 
on the leading 
edge of the common 
mode 
pulse, 
Vcm, 
to assure 


that 
the output 
will 
remain 
in a Logic 
High 
state 
(i.e., VO>2.0V). 
Common 
mode 
transient 
immunity 
in Logic 
Low 
level 
is the maximum 
tolerable 
(negativ) 
dVcm/dt 
on the trailing 
edge of the common 
mode 
pulse 
signal, 
Vcm, 
to 
assure 
that the output 
will 
remain 
in a Logic 
Low 
state 
(i.e., VO<0.8V). 


Note 
10: The frequency 
at which 
the ac output 
voltage 
is 3dB below 
the low frequency 
asymptote. 


TLP2530, TLP2531 


PULSE 
GEN. 
20=5 
tr = 5ns 


.CL is appoxinately 
lSpF which 
includes 
probe and stray wiring 
capacitance. 


ty.. 1f =320ns 


~ 


V--- 
90 
0 
90 
0 
OV10% 
10% 


tr 
1f 


Vo 
---~........... 
5V 


SWITCH 
AT A: 
IF =OmA 


L6Vdc 


0.25Vp_pac 


TLP2530, TLP2531 


100 
'j 


50 
30 
~ 
10 
f« 
H 
5 
3 
•..z 
O'l 
1 
~ 
0.5 
0 
0.3 


~ 


0.1 


0.05 
0 
0.03 
f« 


300 
•.. 
~ 
100 
gj 
::> 
o~ 
50 
..: 
••• 
<l 
30 
::>~ 
illga 
10 
::r: 
H 
0 
O'lH 
0- 
5 
O'l 
H 
3 
::r:0 
H 
::r: 
1 


0.6 


100 


0 
50 
H•.. 
~ 
3J 


&1* 
f«~ 


(I) 
Z 
f« 
10 
~H 
•.." 
0 
5 
",H 


~ 
3 


::> 
0 


1 


Ta 
25·C 


I 
T 
I 
I 
1/ 
I 
I 
I 


I 
I 


II 


7 


1.2 
1.4, 
1.6 


FORWARD 
VOLTAGE 
1.8 


VF 
(V) 


1/ 


/ 


-, 


/ 


o 
4,0 
80 
120 
160 


AMBIENT 
TEMPERATURE 
Ta 
COC) 


VCC 
5V 


Vo 
(14,V 


..,,<o.(j~ 


/, 
- 
I::::a 


- f-,>"~7 
..,,<0 
,§> /' 
). 


1 
3 
5 


FORWARD 
CURRENT 


10 
30 
50 


IF 
(mA) 


-- 
r-. 
--. 


0.3 
0.5 
1 
3 
5 
10 


FORWARD 
CURRENT 
IF 
(mA) I 


10 


~ 
5 
..:$ 
3 


0 
H 
1 
•.. 
0.5 
Z 
[;J 
0.3 
It: 
::> 
0 
•.. 
0.1 
ir;•.. 
0.05 
::>0 
0.03 


0.0tJ. 1 
0.30.5 
1 
3 
5 
10 


FORWARD 
CURRENT 


30 50 
100 
300 


IF 
(mA) 


1.2 


1.0 


f« 
H 
" 


0.8 


0 
H 


A 
0.6 
O'l 
"'l 
HH 
0.4, 


~ 
0 
Z 
0.2 


..••...1.- 
-..t-. 
./ 
I"--. 


"- 


NORMALIZED 


TO : 


IF=16mA 


VCC=4,·5V 


VO=o.4,V 


Ta=25·C 


-20 
0 
20 
4,0 
60 


AMBIENT 
TEMPERATURE 
Ta 
80 
eG) 


TLP2530, TLP2531 


'""' 
10 
<:~ 
0 
8 
H 


E-o 


1:1 
6 
l:i 
D 
0 
4 
E-o 
D 
Po< 
E-o 
2 
D0 


30 
VCC=5V 
- - - - -- - -.. 


25 
Ta=25"C 
, 


20 


15 


10 


IF=5mA 


I 
I 
I 


IF=16mA 
I 


VCC=5V 
tpLH 
V 


Ta=25·C 
/ 


V 


V 
/ 
~ 
tpHL 
I 


3510 
3050 


LOAD RESISTANCE 
RL 
(kn) 


5 


>- 
4 
'--' 
0 
> 


[ii 
3 
" 
<: 
E-o 
H 
2 
0> 


E-o 
~ 
1 
E-o 
P0 


IF 
VCC=5V 


~ 


1\ 
RL 


\ 
VO 


Ta=25·C 


1\ 
~ 
\ \ ~ 
~\ \": 
_ 
•..• Ii' 
Q 
o 
'" ~ 


4 
8 
12 


FORWARDCURRENT 


16 
20 


IF 
(mA) 


TLP2601 


ISOLATED 
LINE RECEIVER 


SIMPLEX/MULTIPLEX 
DATA TRANSMISSION 


COMPUTER-PERIPHERAL 
INTERFACE 


MICROPROCESSOR 
SYSTEM 
INTERFACE 


DIGITAL 
ISOLATION 
FOR A/D, 
D/A CONVERSION 


DIRECT 
REPLACEMENT 
FOR HCPL-2601 


The TOSHIBA 
TLP2601 
is a photocoupler 
which 
combines 
a 


GaA~As 
IRED as the emitter 
and an integrated 
high 
gain, 


high 
speed photodetector. 


The output 
of the detector 
circuit 
is an open collector, 


Schottky 
clamped 
transistor. 


A Faraday 
shield 
integrated 
on the photodetector 
chip 


reduces 
the effects 
of capacitive 
coupling 
between 
the 


input LED emitter 
and the high 
gain stages 
of the 


detector. 
This provides 
an effective 
common mode 


transient 
immunity 
of 1000V/#s. 


Input Current 
Thresholds 


Isolation 
Voltage 


Switching 
Speed 


IF=5mA Max. 


2500Vrms 
Min. 


10MBd 


Common 
Mode 
Transient 
Immunity 
: 1000V/#s 
Min. 


Guaranteed 
Performance 
Over Temp. 
: O°C _ 70°C 


UL Recognized 
: File No. E67349 


TRUTH 
TABLE 
(Positive Logic) 


INPUT 
ENABLE 
OUTPUT 


H 
H 
L 


L 
H 
H 


H 
L 
H 


L 
L 
H 


S 
5 
W 
1 
4 


9.66±Cl25 


l. 


Cl5 


2.54±Cl25 


JEDEC 
EIAJ 


TOSHIBA 


A 0.01 
to O.l#F bypass 
capacitor 
must 
be connected 
between 
pins 
8 and 5 
(See Note 
1). 


TLP2601 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current, 
Low Level 
IFL 
0 
- 
250 
p.A 


Input 
Current, 
High 
Level 
IFH 
6.3 * 
20 
mA 
- 


Supply 
Voltage, 
Output 
VCC 
4.5 
- 
5.5 
V 


High 
Level 
Enable 
Voltage 
VEH 
2.0 
- 
VCC 
V 


Low Level 
Enable 
Voltage 
VEL 
0 
- 
0.8 
V 


Fan 
Out 
(TTL Load) 
N 
- 
- 
8 


Operating 
Temperature 
Topr 
0 
- 
70 
°c 


* 6.3mA 
is a guard 
banded 
value 
which 
allows 
for at least 
20% CTR degradation. 
Initial 
input 
current 
threshold 
value 
is 5.0mA 
or less. 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Cl 
Forward 
Current 
IF 
20 
mA 
~ 
....:I 
Reverse 
Voltage 
VR 
5 
V 


Output 
Current 
10 
25 
mA 


P<:: 
Output 
Voltage 
Vo 
7 
V 
0 
t-< 
Supply 
Voltage 
(1 Minute 
Maximum) 
VCC 
7 
V 
u~ 
t-< 
Enable 
Input Voltage 
~ 
VE 
5.5 
V 
Cl 
(Not to exceed 
VCC 
by more 
than 
500mV) 


Output 
Collector 
Power 
Dissipation 
Po 
40 
mW 


Operating 
Temperature 
Range 
Topr 
0-70 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -125 
°c 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
°c 


Isolation 
Voltage 
BVS 
2500 
Vrms 


(R.H;;;; 
60%, AC/l 
min. , 
Note 
10) 
3540 
Vdc 


TLP2601 


* 
CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


High 
Level 
Output 
Current 
IOH 
VCC=5.5V, 
VO=5.5V 
- 
1 
250 
IlA 


IF=250IlA, VE=2.0V 


VCC=5.5V, 
IF=5mA 


Low Level 
Output 
Voltage 
VOL 
VE=2.0V 
- 
0.4 
0.6 
V 


IOL(Sinking)=13mA 


High 
Level 
Supply 
Current 
ICCH 
VCC=5.5V, 
IF=O 
- 
7 
15 
mA 


VE=0.5V 


Low Level 
Supply 
Current 
ICCL 
VCC=5.5V, 
IF=lOmA 
- 
12 
19 
mA 


VE=0.5V 


Low Level 
Enable 
Current 
IEL 
VCC=5.5V, 
VE=0.5V 
- 
-1.6 
-2.0 
mA 


High 
Level 
Enable 
Current 
IEH 
VCC=5.5V, 
VE=2.0V 
- 
-1 
- 
mA 
- 
High 
Level 
Enable 
Voltage 
VEH 
Note 
11 
2.0 
- 
- 
V 
Low Level 
Enable 
Voltage 
VEL 
- 
- 
0.8 


Input 
Forward 
Voltage 
VF 
IF=lOmA, 
Ta=25°C 
- 
1.65 
1. 75 
V 


Input 
Reverse 
Breakdown 
BVR 
IR=lOttA, Ta=25°C 
5 
V 
Voltage 
- 
- 


Input 
Capacitance 
CIN 
VF=O, 
f=lMHz 
- 
45 
- 
pF 


Input 
Diode 
dVF 
IF=lOmA 
- 
-2.0 
- 
mV/oC 
Temperature 
Coefficient 
dTA 


Input-Output 


Relative 
Hurnidity=45% 


Insulation 
Leakage 
Current 
11-0 
Ta=25°C, 
t=5second 
- 
- 
1 
IlA 


VI-0=3000Vdc, 
Note 
10 


Resistance 
(Input-Output) 
RI-O 
VI-0=500V, 
Note 
10 
- 
1012 
- 
n 


Capacitance 
(Input-Output) 
CI-O 
f=lMHz, 
Note 
10 
- 
0.6 
- 
pF 
I 


TLP2601 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
tpLH 
- 
60 
75 
ns 
to High 
Output 
Level 


Propagation 
Delay 
Time 
tpHL 
RL=350n, 
CL=15pF 
- 
60 
75 
ns 
to Low 
Output 
Level 
1 
IF=7.5mA 
Output 
Rise 
Time 
30 
(10-90%) 
tr 
Note 
2,3,4 & 5 
- 
- 
ns 


Output 
Fall 
Time 
tf 
30 
(90-10%) 
- 
- 
ns 


Propagation 
Delay 
Time 
of Enable 
from 
VEH 
to 
tELH 
RL=350n, 
CL=15pF 
- 
25 
- 
ns 
VEL 


2 
IF=7.5mA, 
VEH=3.0V 


Propagation 
Delay 
Time 
VEL=0.5V 
of Enable 
from 
VEL 
to 
tEHL 
Note 
6 & 7 
- 
25 
- 
ns 
VEH 


Common 
Mode 
Transient 
VCM=400V, 
RL=350n 


Immunity 
at High 
CMH 
VO(min.)=2V, 
IF=OmA 
1000 
10000 
- 
V/p.s 
Output 
Level 
Note 
9 
3 


Common 
Mode 
Transient 
VCM=400V, 
RL=350n 


Immunity 
at Low 
CML 
VO(max. )=0.8V 
-1000 
-10000 
- 
V/p.s 


Output 
Level 
IF=7. SmA 
Note 
8 


TLP2601 


IF 


MONITORING 


NODE 


RL 


Vo 
OUTPUT 
MONITORING 


'" 
NODE 


CL 


PULSE 
GENERATOR 
Zo=500 
t 
=5na 


'"CL is approximately 
lSpF which 
includes 
probe 
and stray 
wiring 
capacitance. 


PULSE 
GENERATOR 
Zo=500 
tR=5na 


7.5mA 


de 
IF 
OUTPUT 
MONITORING 
NODE 


'"CL is approximately 
lSpF which 
includes 
probe 
and stray wiring 
capacitance. 


TLP263 


IF 
- 
VF 
100 


Ta=25t 
~ 
«: 
s 
10 
~ 


'" 
H 


•... 
'" 
1 
'"0:; 
0:; 
::> 
0 


I=l 
0:; 
01 
«: 
~ 
0 
'" 001 
1.0 
1.2 
1.4 


FORWARD VOLTAGE 
VF 
(V) 


Vo - 
IF 


VCC=5V 


Ta=25'C 
, 
RL=3 
5 0.0. 


/RL=l 
k.o. 


l.--- RL=4 
k.o. 
I-- 


-rl 
I 


1 
2 
3 


FORWARD CURRENT 


VCC=5V 


- 
RL=350.o. 


--- 
RL=4k.o. 


~\ 
...",.. Ta=70'C 


1 
,-\;7 Ta=O'C 


l- 


I 
- 


~t- 


o 
:> 
6 


'"o 
«: 
~ 
4 
f; 
•... 
~ 
2 
•... 
::>o 


r--..... 


......•..• 
I--.. 


03 
1 
3 


FORWARD CURRENT 
10 
IF (mA) 


IF 
250tlA 


VCC 
5.5V 


" 
VO=5.5V 


,...... •....• ...... 


o 
10 
20 
30 
40 


AMBIENT 
TEMPERATURE 


50 
60 
Ta 
("0) 


IF= 
5mA 


VCC=5.5V 


VE= 
2V 


- 
IOL=16mA 
- 


12.8 
- 
9.6r 
6.4 


'"0 
«: 
Q5 
•... 
H 
0:> 
•...~ 
::» 
Q4 
~~ 
::>o 
H 
H 
0 
",> 
> 
Q3 
P1 
H 
•• 
0 
H 


Q2 


60 


Ta 
(oG) 


TLP2601 


120 


1'1 
100 
;:;; 
H,...~ 


><" 
80 
..: '" 
H '" 
1'1 
" 
A'-" 
z ~ 
60 
o 
P- 
H.., 
,... 
..: . 
40 
o H 
..: 
::t: 
P< 
P- 
o'" 
P:: 
20 
P< 


I 
I 
I 
I 


tpIJj - 
RL=4k,(l 


T r 


tpIJj - - 
lkO 


00::::- 
tpLH 
350,(l 


t 
HL 
- - 
350,(l 


'\ 
lk,(l 
4k,(l 


Ta=25·C 


VCC=5V 


7 
9 
11 
13 
FORWARDCURRENT 
15 
17 


IF 
(mA) 


VCC=5V 
I 
IT 


IF=7.5mA 
I 
I 
I 
I 


tf 
RL=4k,(l 


0 
I 
I 


0 
tf - 
lk,(l 


I 
I 
I 


0 
I 
IT 


0 
tf 
350,(l 


I 
I 


tr 
350,(l 


I 
I 
lk,(l 
4k,(l 


50 
60 
Ta 
("C) 


tpLH 
RL=4k~ 


~/350,(l 


t-nLH 
/lk,(l 


I 
350,(l 


tpHL 
"'- 1 k,(l 


I 
4k,(l 


TT1 


VCC=5V 


IF=7.5mA 


, 


10 
20 
30 
40 
50 
60 


AMBIENTTEMPERATURE Ta 
(~) 


VCC=5V 
VEH=3V 
I 
RL=4k,(l 
- 
IF 
7.5mA 
tELH 


tELH 
lk,(l 


tETu 
350,(l 


350,(l 


tEHL 
~lk,(l 
4k,(l 


Ir 
10 
20 
30 
40 
50 
60 


AMBIENTTEMPERATURE Ta 
(~) 


I 


TLP2601 


1. 
The VCC supply voltage 
to each TLP2601 
isolator must be bypassed 
by a O.Ol~F 
capacitor 
or larger. 
This can be either 
a ceramic 
or solid tantalum 
capacitor 
with 
good high 
frequency 
characteristic 
and should be connected 
as close as 
possible 
to the package 
VCC and GND pins of each device. 


2. 
tpHL' 
Propagation 
delay 
is measured 
from the 3.75mA 
level on the LOW 
to HIGH 
transition 
of the input current 
pulse 
to the 1.5V level on the HIGH 
to 
LOW transition 
of the output voltage 
pulse. 


3. 
tpLH 
Propagation 
delay 
is measured 
from the 3.75mA 
level on the HIGH 
to LOW 


transition 
of the input current 
pulse 
to the 1.5V level on the LOW 
to 


HIGH 
transition 
of the output 
voltage 
pulse. 


4. 
tf 
Fall 
time is measured 
from the 10% to the 90% levels 
of the HIGH 
to 


LOW 
transition 
on the output 
pulse. 


5. 
tr 
Rise 
time is measured 
from the 90% to 10% levels of the LOW 
to HIGH 
transition 
on the output 
pulse. 


6. 
tEHL' 
Enable 
input propagation 
delay 
is measured 
from the 1.5V level on the 


LOW 
to HIGH 
transition 
of the input voltage 
pulse 
to the 1.5V level 
on the HIGH 
to LOW transition 
of the output voltage 
pulse. 


7. 
tELH' 
Enable 
input propagation 
delay 
is measured 
from the 1.5V level on the 
HIGH 
to LOW 
transition 
of the input voltage 
pulse 
to the 1.5V level on 
the LOW 
to HIGH 
transition 
of the output voltage 
pulse. 


The maximum 
tolerable 
rate of fall of the common mode voltage 
to ensure 


the output will 
remain 
in the low output 
state 
(i.e., VOUT <0.8V). 
Measured 
in volts 
per microsecond 
(V/~s). 


The maximum 
tolerable 
rate of rise of the common mode voltage 
to ensure 


the output will 
remain 
in the high state 
(i.e., VOUT>2.0V). 
Measured 
in volts 
per microsecond 
(V/~s). 
Volts/microsecond 
can be translated 
to sinusoidial 
voltages: 


(dVCM) 
--d-t- 
Max. 


Example: 
VCM=3l8Vpp 
when 
fCM=lMHz 
using 
CML and CMH=lOOOV/~s 
data sheet 
specified 
minimum. 


Device 
considered 
a two-terminal 
device: 
Pins 
1,2,3 and 4 shorted 
together, 


and Pins 
5,6,7 and 8 shorted 
together. 


11. Enable· No pull up resistor 
required 
as the device 
has an internal 
pull up 
Input 
resistor. 


TLP2630==_ 


DEGITAL 
LOGIC 
ISOLATION. 


TELE-COMMUNICATION. 


ANALOG 
DATA EQUIPMENT 
CONTROL. 


MICROPROCESSOR 
SYSTEM 
INTERFACE. 
8 
5 
CI:E 


1 
4 
9.66±Cl25 


The TOSHIBA 
TLP2630 
dual photocoupler 
consists 
of a 


pair 
of GaA£As 
light 
emitting 
diode 
and integrated 
high 


gain, 
high 
speed 
photodetector. 


The output 
of the.detector 
circuit 
is an open 
collector, 


Schottky 
clamped 
transistor. 
This 
unit 
is 8-lead 
DIP 


package. 


Input 
Current 
Threshold 


LSTTL/TTL 
Compatible 


Switching 
Speed 


IF=5mA 
Max. 


5V Supply 


10MBd 
(Typ.) 


JEDEC 


EIAJ 
TOSHIBA 


PIN CONFIGURATION 
(TOP VIEW) 


1: ANODE.l 
1 
VCC 
8 
2: CATHODE. 1 


2 
-:::- 
7 
3: CATHODE.2 
4: ANODE.2 
:I 
, 
6 
5: GND 
-/ 
4 
GND 
5 
6: V02(OUTPUT 
2) 


7: VOl (OUTPUT 
1) 


8: VCC 


INPUT 
OUTPUT 


H 
L 


L 
H 


A 0.01 
to O.l~F 
bypass 
capacitor 
must 
connected 


between 
pins 
8 and 
5 


(See Note 
1). 


I 


TLP2630 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current, 
Low Level, 
Each 
Channel 
IFL 
0 
- 
250 
IJA 


Input 
Current, 
High 
Level, 
Each 
Channel 
IFH 
6.3* 
- 
15 
mA 


Supply 
Voltage, 
Output 
VCC 
4.5 
5 
5.5 
V 


Fan Out 
(TTL Load, 
Each 
Channel) 
N 
- 
- 
8 


Operating 
Temperature 
Topr 
0 
- 
70 
°c 


* 6.3mA 
is a guard 
banded 
value 
which 
allows 
for at least 
20% CTR degradation. 
Initial 
input 
current 
threshold 
value 
is 5.OmA 
or less. 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Each Channel) 
IF 
15 
mA 


Cl 
Pulse 
Forward 
Current 
(Each Channel)* 
IFP 
30 
mA 
~ 
H 
Reverse 
Voltage 
(Each Channel) 
VR 
5 
V 


Output 
Current 
(Each Channel) 
10 
16 
mA 
p:: 
0 
Output 
Voltage 
(Each Channel) 
Vo 
7 
V 
Eo-<u~ 
Supply 
Voltage 
(1 Minute 
Maximum) 
VCC 
7 
V 
Eo-<~ 
Cl 
Output 
Collector 
Power 
Dissipation 
(Each Channel) 
Po 
60 
mW 


Operating 
Temperature 
Range 
Topr 
0-70 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min., 
R.H~ 
60%, Note 
8) 
BVS 
2500 
Vrms 


TLP2630 


* 
CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


High 
Level 
Output 
Current 
IOH 
VCC=5.5V, 
VO=5.5V 
1 
250 
IlA 
(Each Channel) 
- 


IF=2501lA 


Low Level 
Output 
Voltage 
VOL 
VCC=5. 5V, IF=5mA 
0.4 
0.6 
V 
(Each Channel) 
- 


IOL(Sinking)=13mA 


High 
Level 
Supply 
Current 
ICCH 
VCC=5.5V, 
IF=O 
14 
30 
mA 
(Both Channels) 
- 


Low Level 
Supply 
Current 
ICCL 
VCC=5.5V, 
IF=lOmA 
24 
36 
mA 
(Both Channels) 
- 


Current 
Tr~nsfer 
Ratio 
CTR 
IF=5mA, 
RL=lOO.n 
1000 
% 
(Each Channel) 
- 
- 


Input Forward 
Voltage 
VF 
IF=lOmA, 
Ta=25°C 
- 
1.65 
1.75 
V 
(Each Channel) 


Inpu t Reverse 
Breakdown 
BVR 
IR=lOIlA, Ta=25°C 
5 
V 
Voltage 
(Each Channel) 
- 
- 


Input 
Capacitance 
CIN 
VF=O, 
f=lMHz 
- 
45 
- 
pF 
(Each Channel) 


Input 
Diode 
Temperature 
JVF 
IF=lOmA 
- 
-2.0 
- 
mVrC 
Coefficient 
(Each Channel) 
JTa 


Relative 
Humidity=45% 
Input-Output 
11-0 
Ta=25°C, 
t=5second 
- 
- 
1 
IlA 
Insulation 
Leakage 
Current 


VI-0=3000Vdc 
(Note 8) 


Resistance 
(Input-Output) 
RI-O 
VI_0=500V 
(Note 8) 
- 
1012 
- 
.n 


Capacitance 
(Input-Output) 
CI-O 
f=lMHz 
(Note 8) 
- 
0.6 
- 
pF 


Relative 
Humidity=45% 
Input-Input 
Leakage 
Current 
11-1 
- 
0.005 
- 
IlA 
t=5s, VI_I=500V(Note 
9) 


Resistance 
(Inpu t-Inpu t) 
RI-I 
VI-I=500V 
(Note 9) 
- 
lOll 
- 
.n 


Capacitance 
(Input-Input) 
CI-I 
f=lMHz 
(Note 9) 
- 
0.25 
- 
pF 


I 


TLP2630 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
tpLH 
- 
60 
75 
ns 
to High 
Output 
Level 


Propagation 
Delay 
Time 
RL=35Q.n, CL=15pF 


to Low 
Output 
Level 
tpHL 
IF=7.5mA 
- 
60 
75 
ns 


1 
(Each 
Channel, 
Output 
Rise 
Time 
(10-90%) 
tr 
Note 
2,3,4 
& 
5) 
- 
30 
- 
ns 


Output 
Fall 
Time 
30 
(90-10%) 
tf 
- 
- 
ns 


Common 
Mode 
Transient 
VCM=200V, 
RL=350n 


Immunity 
at High 
Output 
CMH 
VO(min.)=2V, 
IF=OmA 
- 
200 
- 
V//.ls 
Level 
(Each 
Channel, Note 
7) 


2 
VCW2OOV, 
RL=350n 
Common 
Mode 
Transient 
VO(max.) =0. 8V 
Immunity 
at Low 
Output 
CML 
- 
-500 
- 
V//.ls 
Level 
IF=7.5mA 


(Each 
Channel, Note 6) 


TLP2630 


PULSE 


GENERATOR 
20=500 
tR=5ns 


-CL 
is approximately 
lSpF 
which 
includes 
probe 
and 
stray 
wiring 
capacitance. 


Vo 
~ 
5V 


SlnTCH 
AT A 
IF=OmA 


Vo 
~ 
vOL 


SWITCH AT B 
IF=7. 
SmA 


VOM 
+n.- 


PULSE 
GEN. 


20=500 


Vo 


OUTPUT 
MONITORING 
NODE 


OUTPUT 
MONITORING 
NODE 


I 


TLP2630 


100 


'"'! 10 
~ 
H 


E-< 
Z 
1 
I'il 
ii1 
=:>0 


~ 0.1 
~ 
0~ 


Ta 
25"C 


" 
I 
I 
I 
I 
1/ I 


I 
I 
I 
II 
I 
I 


I 
I 
I 
I I I 
I 
I 


I 
I 
I II 
I 
I 
I 


1.2 
1.4 
FORWARDVOLTAGE 
1.6 


VF (V) 


VCC=5V 
Ta =25"C 


RL=35o{l 


RL=lkO 
V RL=4kO 


f-- 


I 
I 
I 


Vcc =5V 


- 
RL=3500 


--- 
RL=4kO 
, W Ta=70"C 
II 
VTa=O"C 
\ 
I 
\ 
\- 
\ 


1 
2 
3 
4 
5 
FORWARDCURRENT 
IF 
(mA) 


........ 


-- 
t-- 


0.3 Q.5 
1 
3 
5 
10 
30 


FORWARDCURRENT 
IF 
(mA) 


IF 
250 f-IA 


VCC 
5.5V 


VO=5.5V 


I 
•••• 
••.•.. 


!"- r--- 


o 
10 
20 
30 
40 
50 
60 
70 


AMBIENT TEMPERATURE 
Ta COC) 


IF=5mA 
VCC= 5.5 V 
VE=2V 


-- 


IOL =16mA 


::-- 


12.8 
9.6 


6.4 


o 
20 
40 
60 
80 


AMBIENT TEMPERATURE 
Ta 
("C) 


TLP2630 


I 


RL=~k~ 
tpLH I-- 


I 
I 
I 


tpLH - - 
lkD 


1""= - 
tpHL tpLH 
3500 
- - 
3500 


,'1 
kD 
4kD 


Ta = 25"C 
VCc=5 V 


9 
11 
13 
FORWARDCURRENT 
15 
17 


IF 
(mA) 


320 
~ 
<.> 


<ll 
300 
1Il 
"~ 
•.. 
280 
+' 
~ 
80 


+' 


I'iI 
60 
::0; 
H 
E-< 


H 
40 
H« 


""Pi 
20 


'"H 


IX< 


Vcc =5V 
I 
I I 
IF =7. 5mA 
I 
I 
I 


tr 
RL=4kO 


I 
I 


tr 
f- 
lkO 


I 
I 
I 


I 
I 
I 


tr 
3500 


I 
I 
I 


3500 


lkU 


I 
I 
4kO 


-r 
RL=4kD 


tpLH 
- 
I 


/3500 


tpLH 
"lkO 


I 
350D. 


tpHL 
lkO 


4,kO 


T T 


Vcc = 5V 


IF=7.5mA 


10 
20 
30 
40 


AMBIENT TEMPERATURE 
50 
60 


Ta ("C) 


TLP2630 


1. 
The VCC 
supply voltage 
to each TLP2630 
isolator must be bypassed 
by a O.Ol~f 


capacitro 
or larger. 
This 
can be either a ceramic 
or solid 
tantalum 
capacitor 


with 
good high frequency 
characteristic 
and should be connected 
as close as 


possible 
to the package 
VCC and GND pins each device. 


2. 
tpHL' 
Propagation 
delay 
is measured 
from 
the 3.75mA 
level on the LOW 
to HIGH 


transition 
of the input current 
pulse 
to the 1.5V level on the HIGH 
to 


LOW 
transition 
of the output voltage 
pulse. 


3. 
tpLH' 
Propagation 
delay 
is measured 
from 
the 3.75mA 
level on the HIGH 
to LOW 


transition 
of the input current 
pulse 
to the 1.5V level on the LOW 
to 


HIGH 
transition 
of the output voltage 
pulse. 


4. 
tf 
Fall 
time is measured 
from 
the 90% to the 10% levels 
of the HIGH 
to LOW 


transition 
on the output 
pulse. 


Rise 
time is measured 
from 
the 10% 
to 90% levels 
of the LOW 
to HIGH 


transiton 
on the output 
pulse. 


6. 
CML 
The maximum 
tolerable 
rate of fall of the common mode voltage 
to ensure 


the output will remain 
in the low output 
state 
(i.e., VOUT<0.8V). 


Measured 
in volts 
per microsecond 
(V/~s). 


7. 
CMH 
The maximum 
tolerable 
rate of rise of the common mode voltage 
to ensure 


the output will remain 
in the high state 
(i.e., VOUT>2.0V). 


Measured 
in volts 
per microsecond 
(V/~s). 


8. 
Device 
considered 
a two-terminal 
device: 
Pins 1,2,3 and 4 shorted 
together, 


and Pins 
5,6,7 and 8 shorted 
together. 


9. 
Measured 
between 
pins 
1 and 
2 shorted 
together, 
and pins 3 and 4 shorted 
together. 


TLP2631 


ISOLATED 
LINE RECEIVER. 


SIMPLEX/MULTIPLEX 
DATA TRANSMISSION. 


COMPUTER-PERIPHERAL 
INTERFACE. 


MICROPROCESSOR 
SYSTEM 
INTERFACE. 


DIGITAL 
ISOLATION 
FOR A/D, 
D/A CONVERSION. 


The TOSHIBA 
TLP2631 
dual 
photocupler 
consists 
of a 


pair 
of GaA£As 
light 
emitting 
diode 
and 
integrated 
high 


gain, 
high 
speed 
photodetector. 


This 
unit 
is 8-1ead 
DIP package. 


The 
output 
of the detector 
circuit 
is an open 
collector, 


Schottky 
clamped 
transistor. 


A Faraday 
shield 
integrated 
on 
the photodetector 
chip 


reduces 
the effects 
of capacitive 
coupling 
between 
the 


input 
LED 
emitter 
and 
the high 
gain 
stages 
of the 


detector. 
This 
provides 
an effective 
common 
mode 


transient 
immunity 
of 1000V/~s. 


Switching 
Speed 
10MBd 
(Typ.) 


Common 
Mode 
Transient 
Immunity 
: 1000V/~s 
Min. 


Guaranteed 
Performance 
Over 
Temp. 
: 0°C-70°C 


INPUT 
OUTPUT 


H 
L 


L 
H 


8 
5 
W 
1 
4, 


9.66±Q.25 


JEDEC 


EIAJ 
TOSHIBA 


~l:;;J 


17.85 - 8.80 I 


1: ANODE. 1 
2: CATHODE. 1 


7 
3: CATHODE. 2 
4: ANODE. 2 
6 
5: GND 


5 
6: V02(OUTPUT 
2) 
7 : VOl (OUTPUT 
1) 
8: VCC 


IcC 
8 
VCC 


VOl 


V02 


5 
GND 


SCHEMATIC 
T;Jl IFI SH~ELD 


vFl 
~ 
2 
I 


- 
1 
4, IF2 
+:J 
VF2 
~ 


3 
I 


- 
I 


A 0.01 
to O.l~F 
bupass 
capacitor 
must 
connected 
between 
pins 
8 and 
5 
(See Note 
1) 


TLP2631 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current, 
Low Level, 
Each 
Channel 
IFL 
0 
- 
250 
IlA 


Input 
Current, 
High 
Level, 
Each 
Channel 
IFH 
6.3* 
- 
15 
mA 


Supply 
Voltage, 
Output 
VCC 
4.5 
5 
5.5 
V 


Fan 
Out 
(TTL Load), 
Each 
Channel 
N 
- 
- 
8 


Operating 
Temperature 
Topr 
0 
- 
70 
DC 


* 6.3rnA is a guard 
banded 
value 
which 
allows 
for at least 
20% CTR degradation. 


Initial 
input 
current 
threshold 
value 
is 5.OrnA or less. 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Each Channel) 
IF 
15 
rnA 
p 
Pulse 
Forward 
Current 
(Each Channel)* 
IFF 
30 
~ 
mA 
H 
Reverse 
Voltage 
(Each Channel) 
VR 
5 
V 


P:: 
Output 
Current 
(Each Channel) 
10 
16 
mA 
0 
Output 
Voltage 
(Each Channel) 
7 
~ 
Vo 
V 
u~ 
Supply 
Voltage 
(1 Minute 
Maximum) 
7 
~ 
VCC 
V 
~ 
p 
Output 
Collector 
Power 
Dissipation 
(Each Channel) 
40 
Po 
mW 


Operating 
Temperature 
Range 
Topr 
0-70 
DC 


Storage 
Temperature 
Range 
Tstg 
-55-125 
DC 


Lead 
Solder 
Temperature 
(10 sec. )** 
Tsold 
260 
DC 


Isolation 
Voltage 
(AC 1 min., 
R.H~60%, 
Note 8) 
BVS 
2500 
Vrms 


* t ~ 1 msec 
Duration. 


** 1.60101below 
seating 
plane. 


TLP2631 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TIP !' 
MAX. 
UNIT 


High 
Level 
Output 
Current 
IOH 
VCC;5.5V, 
VO;5.5V 
1 
250 
/lA 
(Each Channel) 
- 
IF;250/lA 


Low Level 
Output 
Voltage 
VOL 
VCC;5.5V, 
IF; SmA 
0.4 
0.6 
V 
(Each Channel) 
- 
IOL(Sinking);13mA 


High 
Level 
Supply 
Current 
ICCH 
VCC;5.5V, 
IF;O 
14 
30 
mA 
(Both Channels) 
- 


Low 
Level 
Supply 
Current 
ICCL 
VCC;5.5V, 
IF;lOmA 
24 
38 
mA 
(Both Channel) 
- 


Input 
Forward 
Voltage 
VF 
IF;lOmA, 
Ta;25·C 
- 
1.65 
1.75 
V 
(Each Channel) 


Input 
Reverse 
Breakdown 
BVR 
IR;lO/lA, Ta;25·C 
5 
V 
Voltage 
(Each Channel) 
- 
- 


Input 
Capacitance 
CIN 
VF;O, 
f;lMHz 
- 
45 
- 
pF 
(Each Channel) 


Input 
Diode 
Temperature 
.:IVF 
IF;lOmA 
- 
-2.0 
- 
mV;oC 
Coefficient 
(Each Channel) 
.:ITa 


Relative 
Humidity;45% 


Input-Output 
11-0 
Ta;25·C, 
t;5second 
- 
- 
1 
/lA 
Insulation 
Leakage 
Current 
VI-0;3000Vdc 
(Note 8) 


Resistance 
(Input-Output) 
RI-O 
VI-0;500V 
(Note 8) 
- 
1012 
- 
n 


Capacitance 
(Input-Output) 
CI-O 
f;lMHz 
(Note 8) 
- 
0.6 
- 
pF 


Relative 
Humidity;45% 
Input-Input 
Leakage 
Current 
11-1 
- 
0.005 
- 
/lA 
t;5s, VI-I;500V(Note 
9) 


Resistance 
(Input-Input) 
RI-I 
VI-I;500V 
(Note 
9) 
- 
1011 
- 
n 


Capacitance 
(Input-Input) 
CI-I 
f;lMHz 
(Note 9) 
- 
0.25 
- 
pF 


TLP2631 


TEST 


CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
tpLH 
- 
60 
7S 
ns 
to High 
Output 
Level 


Propagation 
Delay 
Time 
RL=3So.n, CL=lSpF 


to Low 
Output 
Level 
tpHL 
IF=7.SmA 
- 
60 
7S 
ns 


1 
(Each Channel, 
Output 
Rise 
Time 
tr 
- 
30 
- 
ns 
(10-90%) 
Note 
2,3,4 & S) 


Output 
Fall 
Time 
30 
(90-10%) 
tf 
- 
- 
ns 


VCW4OOV, 
RL=3S0n 


Common 
Mode 
Transient 
VO(min.)=2V, 
IF=OmA 
Immunity 
at High 
Output 
CMH 
1000 
10000 
- 
V/IlS 
Level 
(Each Channel, 


Note 
7) 
2 


VCW4OOV, 
RL=3S0n 


Common 
Mode 
Transient 
Vo (max.) =0. 8V 
Immunity 
at Low 
Output 
CML 
-1000 
-10000 
- 
V/Ils 


Level 
IF=7. SmA, 


(Each 
Channel, Note 
6) 


TLP2631 


PULSE 


GENERATOR 
20=50D 
tR= 5 os 


INPUT 
MONITORING 
NODE 


veM 
+ n - 


PULSE 
GEN. 


20= 50D 


OUTPUT 
Vo 
MONITORING 
NODE 


OUTPUT 
Vo 
MONITORING 
NODE 


I 


TLP2631 


100 ~. 


1= Ta 


,..., 
8 
> 


0> 
6 


i'il0 
«: 
~ 
4 
0> 


E-< 
::> 
2 
Il< 
E-< 
::> 
0 


VCC=5V 


Ta =25·C 


RL=350D 


/ RL=lkD 


.----RL=4kD 
- 
I 
I 
I 


10 


> 
8 


0> 
6 
i'il0 
«: 
E-< 
..:l 
4 
0> 


E-< 
::> 
Il< 
2 
E-< 
::> 
0 


VCC=5V 
- 
RL=350D 


--- 
RL=4kD 


.~\ ..".. Ta = 70·C 
I 
vTa 
=O·C 
I 
~ \ 


I 
\ 
.- 


4 
5 


IF (mA) 


- 
...... 


t-- 


100 
E-< 
Z 
~ 
50 


::>0 
30 
~ 
E-<<<: 


::> 
"- 
Il<~ 
E-< 
:z: 
::> 
10 
o 0 
H 
..:l 
i'il> 
5 
~ 
3 
:z:0 
H:z: 
1 


IF 
250/JA 


VCC 
5.5V 


.•.• 


VO.=5.5V 


.......t--- 


t--- 


IF=5mA 


VCC =5.5V 


VE=2V 


-'- 
IOL -16mA 
-t-- 
12.8 
- 
9.6 


6.4 


a 
20 
40 


AMBIENT TEMPERATURE 


60 


Ta 
COC) 


TLP2631 


120 


"I 
100 
:ol 
H 
E-< 


>< 
0 
80 
j ~ 
"I 
Q 
A~ 
Z ~ 
60 
o 
p. 
:::.., 
«: 
• 
40 
o 
..:l 


«: 
:<1 
p., 
p. 


0.., 
~ 
20 


I 


tpLH f- 
RL=4kO 


I 
I I 


tpLH f- - 
1ill 


00::::'- 
tpHL 
tpLH 
3500 
f- - 
3500 


,\lkO 
4kO 


Ta =25"C 


VCC=5V 


7 
9 
11 
13 


FORWARDCURRENT 


15 
17 


IF (mA) 


VCC=5V 
I 
I I 


IF= 
7.5mA 
I 
I 
I 
I 


tf 
RL=4kO 


I 
1 
I 


tf 
- 
lkO 


I 
I 
I 


I 
I 
I 


tf 
3500 


I 
I 
I 


IT 
3500 


I 


'lkO 
I' 4kO 


'""'o 
~ 
300 
Q~ 


10 
20 
30 
40 
50 
60 


AMBIENT TEMPERATURE Ta 
COC) 


RL=4kO 


tpLH 
~- 
I 


3500 


tpLH 
f.,lill .- 


1 


3500 


tpHL 
'\ 
lkO 
, 
4kO 


I 
I 


VCC=5V 


IF=·7.5mA 


, 
, 


10 
20 
30 
40 
50 
60 


AMBIENT TEMPERATURE Ta 
('C) I 


TLP2631 


1. 
The VCC supply voltage 
to each TLP2631 
isolator 
must be bypassed 
by a O.Ol~F 


capactitor 
or larger. 
This can be either 
a ceramic 
or solid 
tantalum 
capacitor 


with good high frequency 
characteristic 
and should be connected 
as close as 


possible 
to the package 
VCC and GND pins of each device. 


2. 
tpHL· 
Propagation 
delay 
is measured 
from the 3.75mA 
level on the LOW 
to HIGH 


transition 
of the input current 
pulse 
to the 1.5V level on the HIGH 
to 


LOW 
transition 
of the output voltage 
pulse. 


3. 
tpLH' 
Propagation 
delay 
is measured 
from 
the 3.75mA 
level on the HIGH 
to LOW 


transition 
of the input current 
pulse 
to the 1.5V level on the LOW 
to 


HIGH 
transition 
of the output voltage 
pulse. 


Fall 
time is measured 
from 
the 90% to the 10% levels 
of the HIGH 
to LOW 


transition 
on the output 
pulse. 


Rise 
time is measured 
from 
the 10% to 90% levels of the LOW 
to HIGH 


transition 
on the output 
pulse. 


The maximum 
tolerable 
rate of fall of the common mode voltage 
to ensure 


the output will remain 
in the low output 
state 
(i.e., VOUT<0.8V). 


Measured 
in volts 
per microsecond 
(V/~s). 


The maximum 
tolerable 
rate of rise of the common mode voltage 
to ensure 


the output will remain 
in the high 
state 
(Le., 
VOUT>2.0V). 


Measured 
in volts 
per microsecond 
(V/~s). 


Volts/microsecond 
can be translated 
to sinusoidial 
voltages: 


V/~s = 
(d~~M) 
Max. 
= fCM VCM 
(p.p.) 


Example: 


VCM=3l9Vpp 
when 
fCM=lMHz 
using 
CML amd CMH=lOOOV/~s 
data 
sheet 
specified 


8. 
Device 
considered 
a two-terminal 
device: 
Pins 1,2,3 and 4 shorted 
together, 


and Pins 
5,6,7 and 8 shorted 
together. 


9. 
Measured 
between 
pins 
1 and 2 shorted 
together, 
and pins 3 and 4 shorted 
togeter. 


TLP3009, TLP3010, 
TLP30 11, TLP3012 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP3009, 
TLP30l0, 
TLP30ll 
and TLP3012 


consist 
of a photo-triac 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead plastic 


DIP package. 


30mA Max. (TLP3009) 
lSmA Max. (TLP30l0) 
lOmA Max. (TLP30ll) 
SmA Max. (TLP30l2) 


lOOmA Max. 


Isolation 
Voltage 
SOOOVrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path: 
8.Omm Min. 


Isolation 
Operating 
Voltage 


: SOOVac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOllO, 
table 
4. 


*2 
According 
to VDEOllO, 
table 
3. 


3 
2 
103 
4 
6 


JEDEC 


EIAJ 
TOSHIBA 


ItfJ6 
2 
~ 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 
I 


TLP3009, TLP3010, TLP3011, TLP3012 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta 653°C) 
4IF/"C 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOO/1Spulse, 
100pps) 
IFP 
1 
A 


0 
Power 
Dissipation 
PD 
100 
mW 
~ 
,...:l 


(Ta625°C) 
4PD/"C 
mW/oC 
Power 
Dissipation 
Derating 
-1.0 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
250 
V 


On-State 
RMS Current 
I Ta=25°C 
IT(RMS) 
100 
mA 
r Ta=70°C 
50 


On-State 
Current 
Derating 
(Ta 625°C) 
4IT/"C 
-1.1 
mA/"C 


po: 


(lOO/1spulse, 
l20pps) 
2 
0 
Peak 
On-State 
Current 
ITP 
A 
~u~ 
Peak Nonrepetitive 
Surge 
Current 
1.2 
~ 
ITSM 
A 
~ 
(Pw=lOms, 
DC=lO%) 
0 


Total 
Power 
Dissipation 
PD 
300 
mW 


Total Power 
Dissipation 
Derating 
(Ta625°C) 
4PD/"C 
-4.0 
mW/oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta625°C) 
4PT/"C 
-4.4 
mW/oC 


Isolation 
Voltage 
(AC, 1 min., 
RH~60%) 
BVS 
5000 
Vrms 


TLP3009, TLP3010, TLP3011, TLP3012 


CHARACTERISTIC 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
LIS 
1.3 
V 


Cl 
Reverse 
Current 
IR 
VR=SV 
- 
- 
10 
/JA 
~ 
....:I 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=2S0V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
1.7 
3.0 
V 


p::; 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
0 
Eo-< 
U 
Critical 
Rate 
of Rise 
Vin=120Vrms, 
Ta=8SoC 
~ 
dv/dt 
200 
SOO 
V//Js 
Eo-< 
of Off-State 
Voltage 
(Fig. 1) 
- 
~ 
Cl 
Critical 
Rate 
of Rise 
IT=lSmA, 
Vin=30Vrms 
dv/dt(c) 
- 
0.2 
- 
V//Js 
of Commutating 
Voltage 
(Fig. 1) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


TLP3009 
- 
- 
30 


Trigger 
LED Current 
TLP3010 
1FT 
VT=3V 
- 
- 
IS 
mA 


TLP3011 
- 
S 
10 


TLP3012 
- 
- 
S 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=SOOV 
SxlOlO 
1014 
- 
n 


AC, 
1 minute 
SOOO 
- 
- 
Vrms 


Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltate 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF * 
IS 
20 
2S 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-2S 
- 
8S 
°c 
* In the case of TLP3011. 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 
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REPETITIVE 
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PULSE 
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TLP3009, TLP3010, TLP3011, TLP3012 
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TLP3020, TLP3021, 
TLP3022, TLP3023 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


consist 
of a photo-triac 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead plastic 


DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


400V Min. 


30mA Max. (TLP3020) 
lsmA Max. (TLP3021) 
lOmA Max. (TLP3022) 
SmA Max. (TLP3023) 


100mA Max. 


Isolation 
Voltage 
sOOOVrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path: 
8.Omm Min. 


Isolation 
Operating 
Voltage 


: sOOVac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


According 
to VDEOIIO, 
table 4. 


According 
to VDEOIIO, 
table 3. 


3 
2 
103 
4 
6 


JEDEC 


EIAJ 
TOSHIBA 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


TLP3020, TLP3021, TLP3022, TLP3023 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
SO 
mA 


Forward 
Current 
Derating 
(Ta ~53 °C) 
JIF;oC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOOIlS pulse, 
100pps) 
IFP 
1 
A 
p 
Power 
Dissipation 
PD 
100 
mW 
~ 
...:l 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/oC 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


I Ta~25 °c 
100 
On-State 
RMS 
Current 
IT(RMS) 
mA 
I Ta~70°C 
SO 


On-State 
Current 
Derating 
(Ta ~25°C) 
4IT/oC 
-1.1 
mA/oC 
~ 
Peak 
On-State 
Current 
(lOOlls Pulse, 
l20pps) 
ITP 
2 
A 
0 
E-< 
U 
Peak 
Nonrepetitive 
Surge 
Current 
~ 
ITSM 
1.2 
A 
E-< 
(Pw~lOms , DC~lO%) 
~ 
p 
Total 
Power 
Dissipation 
PD 
300 
mW 


Total 
Power 
Dissipation 
Derating 
(Ta:?:25°C) 
JPD/oC 
-4.0 
mW;oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta ~25°C) 
JPT/oC 
-4.4 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
5000 
Vrms 


TlP3020, TLP3021, TlP3022, TlP3023 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;lOmA 
1.0 
1.15 
1.3 
V 
0 
I>l 
Reverse 
Current 
IR 
VR;5V 
- 
- 
10 
/JA 
H 
Capacitcance 
CT 
V;O, 
f;lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM;400V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
1.7 
3.0 
V 
pe: 
0 
Holding 
Current 
IH 
- 
- 
0.2· 
- 
mA 
Eo-<u 
Critical 
Rate 
of Rise 
Vin;120Vrms, 
Ta;85°C 
I>l 
dv/d t 
200 
500 
V//Js 
Eo-< 
of Off-State 
Voltage 
(Fig. 1) 
- 
I>l0 
Critical 
Rate 
of Rise 
dv/dt(c) 
IT;15mA, 
Vin;30Vrms 
0.2 
V//Js 
of Commutating 
Voltage 
(Fig. 1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


TLP3020 
- 
- 
30 


Trigger 
LED Current 
TLP3021 
1FT 
VT;3V 
- 
- 
15 
mA 
TLP3022 
- 
5 
10 


TLP3023 
- 
- 
5 


Capacitance 
Input 
to Output 
Cs 
VS;O, 
f;lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS;500V 
5xlOlO 
1014 
- 
.0. 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF * 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 
* In the case of TLP3022. 
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TLP3031, TLP3032, 
TlP3033 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP303l, 
TLP3032 
and TLP3033 
consist 
of a 


zero voltage 
crossing 
turn-on photo-triac 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 
diode 


in a six lead plastic 
DIP package. 


Peak Off-State 
Voltage 
250V Min. 


Trigger 
LED Current 
l5mA Max. (TLP303l) 
10rnAMax. (TLP3032) 
5mA Max. (TLP3033) 


On-State 
Current 
100rnAMax. 


Isolation 
Voltage 
5000Vrms Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path 
8.OrnrnMin. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


According 
to VDEOllO, 
table 4. 


According 
to VDEOllO, 
table 3. 


3 
2 
103 
4 
6 


JEDEC 


EIAJ 
TOSHIBA 


1~6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 
I 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta:::2: 
53·C) 
4IF/"C 
-0.7 
mA/"C 


Peak 
Forward 
Current 
(lOO/1s pulse, 
100pps) 
IFP 
1 
A 
0~ 
Power 
Dissipation 
PD 
100 
mW 
.-l 


Power 
Dissipation 
Derating 
(Ta ~25·C) 
JPD/"C 
-1.0 
mW/·C 


Reverse 
Voltage 
- 
5 
VR 
V 


Junction 
Temperature 
Tj 
125 
·C 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
250 
V 


On-State 
RMS 
Current 
ITa;25·C 
IT(RMS) 
100 
mA 
ITa;70·C 
50 


p:: 
On-State 
Current 
Derating 
(Ta~25·C) 
JIT/·C 
-1.1 
mA/"C 
0 
Eo-< 
(lOO/1s pulse, 
l20pps) 
u 
Peak 
On-State 
Current 
ITP 
2 
A 
~ 
Eo-< 
Peak 
Nonrepetitive 
(Pw;lOrns, DC;lO%) 
~ 
Surge 
Current 
ITSM 
1.2 
A 
0 
Power 
Di.ssipation 
PD 
300 
mW 


Power 
Dissipation 
Derating 
(Ta~25·C) 
JPD/"C 
-4.0 
mW/ ·C 


Junction 
Temperature 
Tj 
100 
·C 


Storage 
Temperature 
Range 
Tstg 
-55-150 
·C 


Operating 
Temperature 
Range 
Topr 
-40-100 
·C 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
·C 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPT/oC 
-4.4 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH;;i;;60%) 
BVS 
5000 
Vrms 


TLP3031, TLP3032, TLP3033 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;lOmA 
1.0 
1.15 
1.3 
V 
p 
Reverse 
Current 
IR 
VR;5V 
- 
- 
10 
IlA 
~ 
....:I 
, 


Capacitance 
CT 
V;O, 
f;lMHz 
, 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM;250V 
- 
10 
100 
nA 


p,:; 
Peak 
On-State 
Voltage 
VTM 
ITW100mA 
- 
1.7 
3.0 
V 
0 
Eo-< 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
u~ 
Ta;85°C 
Eo-< 
Critical 
Rate 
of Rise 
dv/dt 
Vin;120Vrms, 
200 
V/IlS 
~ 
500 
- 
p 
of Off-State 
Voltage 
(Fig. 1) 
Critical 
Rate 
of Rise 
dv /dt(c) 
Vin;30Vrms' 
IT;15mA 
0.2 
V/IlS 
of Commutating 
Voltage 
(Fig. 1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


TLP3031 
- 
- 
15 


Trigger 
LED Current 
TLP3032 
1FT 
VT;3V 
- 
5 
10 
mA 


TLP3033 
- 
- 
5 


Inhibit 
Voltage 
VIH 
IF;Rated 
1FT 
- 
- 
40 
V 


Leakage 
in Inhibited 
State 
IIH 
IF;Rated 
1FT 
- 
100 
300 
IlA 
VT;Rated 
VnRM 
Capacitance 
Input 
to Output 
Cs 
VS;O, 
f;lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS;500V 
5xl010 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
-- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF * 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 
* In the case 
of TLP3032. 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 
'''~_:_-_:~ 


TLP3031, TLP3032, TLP3033 
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"\. '\. 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
1DO 


Ta 
("C) 


Ta 
25"C 


/ 


/ 


/ 


08 
1.0 
1.2 


FORWARD VOLTAGE 


104 
1.6 


VF 
(V) 


./ 
/ 


1 
I 
I 


/I 


PULSE 
WIDTH';;: 
10118 


REPETITIVE 
FREQUENCY 


I 
-100Hz 


Ta=25"C 


1.0 
1.4, 
1.8 
2.2 
2.6 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP3041, TLP3042, 
TLP3043 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


3 
2 
103 


" 
6 


a zero voltage 
crossing 
turn-on 
photo-triac 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 
diode 


in a six lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED Current 


400V Min. 


15mA Max. (TLP3041) 
lOmA Max. (TLP3042) 
5mA Max. (TLP3043) 


100mA Max. 


Isolation 
Voltage 
5000Vrms 
Min. 


Guaranteeed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


55/150/21 


8.Omm Min. 


7.3mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOIIO, 
table 
4. 


*2 
According 
to VDEOIIO, 
table 
3. 


z 
51 
7.85- 
a80 


'"N 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
2 
~ 


3 
ZC 
" 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 
I 


TLP3041, TLP3042, TLP3043 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta~53°C) 
JIF/"C 
-0.7 
mA/"C 


Peak 
Forward 
Current 
(lOOIlS pulse, 
100pps) 
IFP 
1 
A 
0 
100 
~ 
Power 
Dissipation 
PD 
mW 
H 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/"C 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS Current 
I Ta=25°C 
IT(RMS) 
100 
mA 
I Ta=70°C 
50 


p:: 
On-State 
Current 
Derating 
(Ta~25°C) 
JIT/oC 
-1.1 
mA/"C 
0..., 
(lOOlls pulse, 
l20pps) 
2 
u 
Peak 
On-State 
Current 
ITP 
A 
~..., 
(Pw=lOms, 
DC=lO%) 
~ 
Peak 
Nonrepeti tive Surge 
Current 
ITSM 
1.2 
A 
0 
Power 
Dissipation 
PD 
300 
mW 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPn/"C 
-4.0 
mW/oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPT/oC 
-4.4 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH;;;;;60%) 
BVS 
5000 
Vrms 


TLP3041, TLP3042, TLP3043 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
~ 
w 
Reverse 
Current 
IR 
VR=SV 
- 
- 
10 
IlA 
....:I 


Capacitance 
CT 
V=O, 
f-lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRW400V 
- 
10 
100 
nA 


<>:: 
Peak 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
1.7 
3.0 
V 
0~ 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
u 
w 
Critical 
Rate 
of Rise 
Vin=120Vrms, 
Ta=8S·C 
~ 
dv/dt 
200 
500 
V/IlS 
w 
of Off-State 
Voltage 
(Fig. 1) 
- 
~ 
Critical 
Rate 
of Rise 
dv /dt(c) 
Vin=30Vrms, 
IT=lSmA 
0.2 
V/IlS 
of Commutating 
Voltage 
(Fig. 1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


TLP3041 
- 
- 
15 


Trigger 
LED 
Current 
TLP3042 
1FT 
VT=3V 
- 
5 
10 
mA 


TLP3043 
- 
- 
5 


Inhibit 
Voltage 
VIR 
IF=Rated 
1FT 
I 
- 
- 
40 
V 


Leakage 
in Inhibited 
State 
IIH 
IF=Rated 
1FT 
- 
100 
300 
IlA 
VT=Rated 
VDRM 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=SOOV 
SxlOlO 
1014 
- 
.n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTER ISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
. 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF * 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
·C 
* In 
the case 
of TLP3042. 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 
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FORWARDVOLTAGE VF (V) 
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I 


PULSE WIDTHS: 10)'s 
REPETITIVE 
FREQUENCY 


I 
- 
100Hz 


Ta=25"C 


TLP3051, TLP3052 


OFFICE 
r·1ACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


consist 
of a photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in 


a six lead plastic 
DIP package. 


Peak Off-State 
Voltage 


• Trigger 
LED Current 


600V Min. 


lSmA Max. 
(TLP30Sl) 


lOmA Max. 
(TLP30S2) 


lOOmA Max. 


Isolation 
Voltage 
SOOOVrms 
Min. 


• Guaranteed 
Requirements 
of IEC380/VDE0806 


Isolation 
Operating 
Voltage 


: SOOVac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOlIO, 
table 
4. 


*2 
According 
to VDEOllO, 
table 
3. 


1.2 


0.5 


2.54 


JEDEC 


E IAJ 


TOSHIBA 


:ftJj6 
3L94 


1 : 
ANODE 


2: 
CATHODE 


3: 
NC 


4 : 
TERMINAL! 


6 : 
TERM! 
NAL 
2 


I 


TLP3051, TLP3052 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta;;;s3°C) 
6IF;oC 
-0.7 
mA;oC 


Peak 
Forward 
Current 
(100)1S pulse, 
100pps) 
IFP 
1 
A 


i=l 
PD 
~ 
Power 
Dissipation 
100 
mW 


Power 
Dissipation 
Derating 
(Ta£2s0C) 
f',PD;oC 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


On-State 
I 
Ta=2soC 
100 
RMS 
Current 


I 
IT (RMS) 
mA 
Ta=70°C 
50 
~ 
On-State 
Current 
Derating 
(Ta£2s0 C) 
tHT;oC 
-1.1 
mA;oC 
0 
E-'< 
U 
Peak 
On-State 
Current 
(100)1s Pulse, 
120pps) 
ITP 
2 
A 
r.:I•... 
~ 
Peak 
Nonrepetitive 
Surge 
Current 
(Pw=lOms, 
DC=lO%) 
ITSM 
1.2 
A 


Total 
Power 
Dissipation 
PD 
300 
mW 


Total 
Power 
Dissipation 
Derating 
(Ta~2s0 C) 
f',PD;oC 
-4.0 
mW;oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55"'150 
°c 


Operating 
Temperature 
Range 
Topr 
-4OVIOO 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta62s °C) 
f',PT;oC 
-4.4 
mW;oC 


Isolation 
Voltage 
(AC, 
1 min., 
RH~60%) 
BVS 
5000 
Vrms 


TLP3051, TLP3052 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
~ 
VR=5V 
~ 
Reverse 
Current 
IR 
- 
- 
10 
].JA 
>-l 


Capacitance 
~ 
V=O, 
f=lMHz 
r 
30 
pF 
- 
- 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V 
- 
10 
1000 
nA 


Peak 
On-State 
Voltage 
VTM 
IT~lOOmA 
- 
1.7 
3.0 
V 
p:: 
0 
Holding 
Current 
IH 
- 
- 
1.0 
- 
mA 
!J~ 
Critical 
Rate 
of Rise 
Vin=240Vrms, 
Ta=85°C 
Eo< 
dv/dt 
- 
500 
- 
V!lJs 
~ 
of Off-State 
Voltage 
(Fig. 
1) 
~ 


Critlcal 
Rate 
of Rise 
dv/dt(c) 
IT=15mA, 
Vin=60Vrms 
- 
0.2 
- 
V/].Js 


of Commutating 
Voltage 
(Fig. 
1) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
I 
TLP3051 
- 
- 
15 
Current 
I 
TLP3052 
1FT 
VT=6V 
5 
10 
mA 
- 


Capacitance(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xl010 
1014 
- 
Q 


AC, 
1 minute 
5000 
- 
- 


Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 
Vrms 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
,vAC 
- 
- 
240 
Vac 


Forward 
Current 
IF * 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
DC 


* In 
the 
case 
of TLP3052. 


Fig. 
1 dv/dt 
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1.0 
1.2 
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FORWARD VOLTAGE VF 
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1/ 
'/ 


/ 


PULSE 
WIDTH~ 
lOt's 
REPETITIVE 
FREQUENCY 


- 
100Hz 
Ta=25"C 


1.0 
1.4 
1.8 
2.2 
2.6 


PULSE 
FORWARD VOLTAGE VFP 
(V) 


TLP3061, TLP3062, 
TLP3063 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP3061, 
TLP3062 
and TLP3063 
consist 
of 


a zero voltage 
crossing 
turn-on 
photo-triac 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 
diode 


in a six lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED Current 


600V Min. 


15mA Max. 
(TLP3061) 


10mA Max. 
(TLP3062) 


5mA Max. 
(TLP3063) 


100mA Max. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 
8.Omm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


According 
to VDEOllO, 
table 4. 


According 
to VDEOllO, 
table 3. 


3 
2 
1OJ 
4, 
6 


JEDEC 


EIAJ 
TOSHIBA 


1~6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


TLP3061, TLP3062, TLP3063 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~53°C) 
JIF/oC 
-0.7 
mA/"C 


Peak Forward 
Current 
(lOO/.1spulse, 
100pps) 
IFP 
1 
A 
0w 
Power 
Dissipation 
PD 
100 
mW 
....:l 


Power 
Dissipation 
Derating 
(Ta ~25°C) 
JPD/"C 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


On-State 
RMS 
Current 
I Ta=25°C 
JIT(RMS) 
100 
mA 
I Ta=70°C 
50 


On-State 
Current 
Derating 
(Ta ~25°C) 
IT/"C 
-1.1 
mA/"C 
l>:: 
0 
Peak 
On-State 
Current 
(lOO/.1spulse, 
l20pps) 
ITP 
2 
A 
f-l 
U 
w 
Peak 
Nonrepeti tive Surge 
Current 
(Pw=lOms, 
DC=lO%) 
ITSM 
1.2 
A 
f-l 
W0 
Power 
Dissipation 
PD 
300 
mW 


Power 
Dissipation 
Derating 
(Ta ~25°C) 
JPD/"C 
-4.0 
mW/oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPT/"C 
-4.4 
mW/oC 


Isolation 
Voltage 
(AC, 1 min., 
RH ~60%) 
BVS 
5000 
Vrms 


TLP3061, TLP3062, TLP3063 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 
Iz.l 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IlA 
,...l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITM=lOOmA 
- 
1.7 
3.0 
V 
p:: 
0 
Holding 
Current 
IH 
0.2 
E-< 
- 
- 
- 
mA 
u~ 
Critical 
Rate 
of Rise 
Vin=240Vrms 
E-< 
dv/dt 
200 
500 
- 
vllls 
Iz.l 
of Off-State 
Voltage 
Ta=85DC 
(Fil': 
.1) 
p 
Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=60Vrms 
0.2 
vllls 
of Commutating 
Voltage 
IT=15mA 
(Fig .1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


TLP3061 
- 
- 
15 


rigger 
LED 
Current 
TLP3062 
1FT 
VT=6V 
- 
5 
10 
mA 


TLP3063 
- 
- 
5 


IInhibit Voltage 
VIR 
IF=Rated 
1FT 
- 
- 
50 
V 


~eakage 
in Inhibited 
State 
IIR 
IF=Rated 
1FT 
- 
100 
300 
IlA 
VT=Rated 
VDRM 


~apacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


IIsolation Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
.0. 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF * 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
DC 


~VCC 
I 
I 
IOV 
dv/dt(c) 
dv/dt 


I 


fLP3061, TLP3062, TLP3063 


\ 
I\. 


\ 
1\ 
'\ 


60 
•... 
Z 
IZI 
50 
~ 
0 


A~ 
40 
~i1 
Ii:~ 
Il:< 
30 
01'< 
I'<H 


IZI 
..:l 
:IJJ 
P'l 
~ 
0 
10 
..:l 
..:l 
< 


o 
:IJJ 
40 
60 


AMBIENT TEMPERATURE 


80 
100 
Ta ('C) 


PULSE WIDTH;;;;;100"a 


Ta=25'C 


.........., 


10-3 
3 
10-2 
3 
10-1 


DUTY CYCLE RATIO 
~ 


'- 


'" 
•.•....•.••. 
- 


I-.... 


~" 
-2.8 
~~i:; -2.4 
~~ 
•..•~ -2.0 


IZI> 
0 .•• 
..: 
-1.6 
..:l •..• 
oz 
> 
IZI -1.2 


~~ 
~ ~ 
-Cl8 
00 
I'<0 
-Cl4 
Cll 
Cl3 Cl5 
1 
3 


FORWARDCURRENT 
5 
10 


IF 
(mA) 


1:IJJ 


•...z 
100 
IZI 
gj=-~ 
80 
0<a 
I'l~ 
•... 
<~ 
60 
•... '" 
'? ~ 
z~ 
0 
•..• 40 
H 


ai 
::a 


:IJJ 
ci 


100 


~ 
50 
30 


I'< 
H 
10 
•... 
5 
zI'l 
3 
gj 
=-0 
1 
AIl:< 
< 
Cl5 
" 
Il:< 
Cl3 
0I'< 


~ 
1000 


500 


~ 
300 


H 


'\ 


"- 
"- "'" 


I"- 


o 
:IJJ 
40 
60 


AMBIENT TEMPERATURE 


80 
100 


Ta 
CC) 


Ta 
25'C 


I 


/ 


1/ 


Cl8 
1.0 
1.2 


FORWARDVOLTAGE 


1.4 
1.6 


VF 
(V) 


1/ 
/ 


I 


PULSE WIDTH~ 
10"a 
REPETITIVE 
FR~UENCY 


II 
-100Hz 


Ta=~5'C 


1.0 
1.4 
1.8 
2.2 
2.6 


PULSE FORWARDVOLTAGE 
VFP 
(v) 


TLP3502 


TRICA 
DRIVER 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP3502 
consists 
of a photo-triac 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 
diode 


in a 8 lead plastic 
DIP package. 


Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


UL RecQgnized 


Trigger 
LED 
Current 


0.5Arms 
Max. 


2500Vrms 
Min. 


File 
No. 
E67349 


TRIGGER 
LED 
CURRENT 
(mA) 
CLASSI- 
MARKING 
FICATION* 
VT=6V, 
Ta=25°C 
OF CLASSI- 


MIN. 
MAX. 
FICATION 


(IFT5) 
- 
5 
T5 
(1FT]) 
- 
7 
T5,T7 


Standard 
- 
10 
T5,T7,Blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 
TLP3502 
(IFT5) 
: TLP3502 


Unit 
in rom 


3 
2U 


5 
6 
8 


9.66±0.25 
7.62 


1.2 


0.5 
I 


2.54 


zi 
7.85-8.80 
'"N 


JEDEC 


E IAJ 


TOSHIBA 


2: ANODE 
3: CATHODE 
5: TRIAC 
GATE 
6: TRIAC 
Tl 
8: TRIAC 
T2 


I 


TLP3502 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~53°C) 
dIF/"C 
-0.7 
mA/oC 


A 
Peak 
Forward 
Current 
(lOO/1s pulse, 
100pps) 
1 
A 
~ 
IFP 
....:I 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS 
Current 
I Ta=40°C 
IT(RMS) 
0.5 
A 
P:: 
I Ta=60·C 
0.35 
0 
E-- 


(Ta~40°C) 
dlT/"C 
-7.2 
mA/·C 
u 
On-State 
Current 
Derating 
~ 
E-- 
(lOO/1s pulse, 
l20pps) 
~ 
Peak 
On-State 
Current 
ITP 
- 
A 
A 
Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, Peak) 
ITSM 
5 
A 


Junction 
Temperature 
Tj 
110 
·C 


Storage 
Temperature 
Range 
~ 
Tstg 
-40-125 
°c 


Operating 
Temperature 
Range 
Topr 
-20-80 
°c 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min., 
RH:;;;; 
60%) 
BVS 
2500 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
~j 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
A 
10 
~ 
Reverse 
Current 
r 
IR 
VR=5V 
- 
- 
/1A 
....:I 


Capacitance 


I 


CT 
V=O, 
f=lMHz 
30 
pF 
- 
- 


Peak 
Off-State 
Current 
IDRM 
VDRW400V, 
Ta=110·C 
- 
- 
100 
/1A 


Peak 
On-State 
Voltage 
VTM 
ITM=0.75A 
- 
- 
3.0 
V 


P:: 
Holding 
Current 
IH 
- 
- 
- 
25 
mA 
0 
E-- 
Critical 
Rate 
of Rise 
u 
dv/dt 
V//1S 
~ 
of Off-State 
Voltage 
Vin=120Vrms 
(Fig.l) 
200 
500 
- 
E--~ 
A 
Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=120Vrms 
5 
V//1S 
of Commutating 
Voltage 
- 
- 
IT=0.5Arms 
(Fig. 1) 


fLP3502 


CHARACTERISTIC 
SYMBOL 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
mA 


Capacitance 
(Input to Output) 
Cs 
VS=O, 
f=lMHz 
- 
1.5 
- 
pF 


Isolation 
Resistance 
Rs 
VS=500V 
5xl01O 
1014 
- 
.n 


AC, 
1 minute 
~. 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
J' 
- 
5000 
- 


DC, 
1 minute 
I 
;. 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
°c 
I 


TLP3502 


"- f'." 


o 
20 
40 
60 
80 
100 


AMBIENT 
TEMPERATURE 
Ta 
C"C) 


~ 


~ 
5000 
;> 
3000 
u 


PULSE 
WIDTH~ 
lOOt's 


Ta = 25 "C 


..•••... 


- 
-- 


10 


IF 
CmA) 


~ 
~ 
0.8 
p:; 
'-' 
!;' 
0.6 


100 
~1 
50 
30 
'"~ 


10 
f-<Z 
5 
~ 
p:; 
3 
g; 
u 


Ea 
I 
~ 
0.5 
p:; 
0.3 
0 
'" 


~-<-.5 
1000 


'" 
500 
~ 
300 


..•••... 


i'... 


f'. 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
COC) 


Ta 
25 "C 


J 


/ 


I/ 


/ 
/ 


I 
I 
'( 
II 


PULSE 
WIDTH';; 
lOt's 


REPETITIVE 
FREQUENCY 


100 Hz 
Ta = 25"C 


2.6 


VFP 
CV) 


TLP3503 


TRICA 
DRIVER 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP3503 
consists 
of a zero voltage 


crossing 
turn-on 
photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infreared 
emitting 
diode 
in a 


8 lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 
400V Min. 


Trigger 
LED 
Current 
lOmA Max. 


0.5Arms 
Max. 


2500Vrms 
Min. 


File No.E67349 


Isolation 
Voltage 


UL Recognized 


TRIGGER 
LED CURREN 
(mA) 
MARKING 
CLASSI- 
VT=6V, 
Ta~25°C 
OF CLASSI- 
FICATION* 
MIN. 
MAX. 
FICATION 


(IFT5) 
- 
5 
T5 


(IFTl) 
- 
7 
T5,T7 


Standard 
- 
10 
T5,T7,Blank 


Note: 
Application 
type name 
for certification 


test please 
use 
standard 
prcduct 
type 
namet 
i.e. 
TLP3503 
(IFT5) 
: TLP3503 


3 
2o 


1.2 


0.5 
I 


2.54 


zi 
7.85 -8.80 
'"N 


J EDEC 


E IAJ 


TOSHIBA 


2: ANODE 
3: CATHODE 
5: TRIAC 
GATE 
6: TRIAC 
Tl 
8: TRIAC 
T2 


I 


TLP3506 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~53°C) 
dIFI"C 
-0.7 
mA/oC 


Q 
Peak 
Forward 
Current 
(100/1s pulse, 
100pps) 
1 
A 
~ 
IFP 
>-1 
Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS 
Current 
I Ta=40°C 
IT(RMS) 
0.5 
A 
rx: 
I Ta=60°C 
0.35 
0 
E-< 
Current 
Derating 
(Ta~ 40°C) 
dITI"C 
-7.2 
mA/oC 
u 
On-State 
~ 
E-< 
Peak 
On-State 
Current 
(100/1s pulse, 
l20pps) 
~ 
ITP 
- 
A 
Q 
Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, Peak) 
ITSM 
5 
A 


Junction 
Temperature 
Tj 
110 
°c 


Storage 
Temperature 
Range 
Tstg 
-40-125 
°c 


Operating 
Temperature 
Range 
Topr 
-20-80 
°c 


Lead 
Soldering 
Temperature 
(10sec. ) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min., 
RH~ 
60%) 
BVS 
2500 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
n=IOmA 
1.0 
1.15 
1.3 
V 
Q 
Reverse 
Current 
VR=5V 
10 
~ 
IR 
- 
- 
/1A 
>-1 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=400V, 
Ta=llO°C 
- 
- 
100 
/1A 


Peak 
On-State 
Voltage 
VTM 
ITM=0.75A 
- 
- 
3.0 
V 


rx: 
Holding 
Current 
IH 
RL=loon 
- 
- 
25 
mA 
0 
E-< 
Critical 
Rate 
of Rise 
u 
dv/dt 
(Fig.l) 
V//1s 
~ 
of Off-State 
Voltage 
Vin=120Vrms 
200 
500 
- 
E-<~ 
Q 
Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=120Vrms 
5 
V/)1s 
of Commutating 
Voltage 
- 
- 
IT=0.5Arms 
(Fig .1) 


TLP3503 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
IDA 


Inhibit 
Voltage 


I 


VIR 
IF=Rated 
1FT 
- 
- 
50 
V 


IF=Rated 
1FT 
200 
Leakage 
in Inhibited 
State 
IIR 
- 
- 
IlA 
VT=Rated 
VDRM 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
1.5 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlC 
1014 
- 
.n 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
IDA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
·C 
I 


TLP3503 


~p 
i=:' 
-2.8 
;:l:e 
~ ~ 
- 2.4 
~~ 


j:) ~ 
-2.0 
~~ 
~ .•• -1.6 
8!; 
;> ~ 
-1.2 
~ ...• 
~~ 
~ '" 
-0.8 
odll 
28 
-0.4 
0.1 


r--.... 


i"'-- 


......... 


o 
20 
40 
60 
80 
100 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


5000 


3000 
PULSE 
WIDTH;:>; 
100"s 


Ta = 25 "C 


~~ 
= 
== 
- 
- 
- 
- 
"" 
~== 
==~ 
= 
= 
== 
-- 
- 
- 
- 


- 
- 
10-3 
3 
10-2 
3 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


•..•... 


.... - 
- 


0.3 
0.5 
1 
3 
5 


FORWARD 
CURRENT 


10 


IF 
(mA) 


100 
,-... 
-< 
50 
~ 
30 
~ 
10 
...z 
5 
~..: 
3 
..: 
::> 
c.> 
~..: 
-< 
0.5 
~ 
0.3 
0 
'" 


<'-5 
1000 


0. 
500 


~ 
300 


...•..•.•• 


•..•... 
" 


... 
Z~ 
..: 
0.4 
8 


o 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 
Ta 


100 


("C) 


Ta 
25 
"C 


I 


/ 


I 
1/ 
0.8 
1.0 
1.2 


FORWARD 
VOLTAGE 


1.4 
1.6 


VF 
(V) 


./ 
/ 


I 


PULSE 
WIDTH"; 
10"s 


REPETITIVE 
FREQUENCY 


100Hz 


I 
Ta = 25"C 


1.0 
1.4 
1.8 
2.2 


PULSE 
FORWARD 
VOLTAGE 


2.6 


VFP 
(V) 


TLP3506 


TRIAC 
DRIVER 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPL'T 110DULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP3506 
consists 
of a photo-triac 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 
diode 


in a 8 lead 
plastic 
DIP package. 


Peak Off-State 
Voltage 
600V Min. 


Trigger 
LED Current 
lOmA Max. 


O.5Arms 
Max. 


25000Vrms 
Min. 


1S 
::; 
7.85-8.80 


N 


J EDEC 


EIAJ 


TOSHIBA 


2 : ANODE 


3 : CATHODE 


5 : TRIAC 
GATE 


6 : TRIAC 
T1 


8 : TRIAC 
T2 


I 


TLP3506 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta;;:53°C) 
t::.IF/C 
...(J.7 
mAl 
C 


l=l 
100pps) 
~ 
Peak 
Forward 
Current 
(lOOlls pulse, 
IFP 
1 
A 
...:I 


Reverse 
Vol tage 
VR 
5 
v 


Junction 
Temperature 
Tj 
125 
'c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


I Ta=40°C 
0.5 
On-State 
RMS Current 


I Ta=60°C 
IT(RMS) 
A 
~ 
0.35 
0 
On-State 
Current 
Derating 
(Ta>40°C) 
t::.IT/oC 
-7.2 
mA/oC 
E-<u~ 
Peak 
On-State 
Current 
(lOOIlS pulse, 
l20pps) 
ITP 
A 
E-< 
- 
~ 
l=l 
Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, 
Peak) 
ITSM 
5 
A 


Junction 
Temperature 
Tj 
110 
"C 


Storage 
Temperature 
Range 
Tstg 
-40'\>125 
°c 


Operating 
Temperature 
Range 
Topr 
-20'\>80 
C 


Lead 
Soldering 
Temperature 
(lOsec .) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
2500 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


l=l~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IlA 
...:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V, 
Ta=llO°C 
- 
- 
100 
IlA 


Peak 
On-State 
Voltage 
VTM 
ITM=0.75A 
- 
- 
3.0 
V 
~ 
Holding 
Current 
IH 
- 
- 
- 
25 
mA 
0 
E-< 
U 
Critical 
Rate 
of Rise 
~ 
dv/dt 
Vin=240Vrms 
(Fig.l) 
500 
V/Ils 
E-< 
of Off-State 
Voltage 
- 
- 
~ 
l=l 


Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=240Vrms 
5 
V/Ils 
of Commutating 
Voltage 
IT=0.5Arms 
(Fig. 1) 
- 
- 


TLP3506 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
mA 


Capacitance 
(Input 
to Output) 
Cs 
VS=O. 
f=lMHz 
,- 
- 
1.5 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
xlOlO 
1014 
- 
n 


ACt 
1 minute 
2500 
- 
- 
Vrrns 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


'CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
rnA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
DC 


JlJlJlJLVCC 
I~OV 


I 
dv/dt(c) 
dv/dt 
I 


TLP3506 


IF 
- 
Ta 
IT( RMS) 
- 
Ta 
3 
1.0 


,...., 
en 
~ 
0.8 
'-' 
,... 


H 


,... 
100 
~ 
~ 
80 
uf~60 


o ~ 
~H 
~ 
40 


....:I 


~ 
20 


....:I 
~ 


'-"" 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 
120 


Ta 
COC) 


~ 
5000 
~ 
gj 
3000 


::>u 
iil 
1000 
,< 
~,...., 
500 
~1,300 
~ 
en;3 e: 
100 
o..H 


PULSE WIDTH~IOO#s 


Ta = 25·C 


"...... 


10-3 
3 
10-2 
3 
10-1 
3 


DUTY CYCLE RATIO 
DR 


...•••....... 
- - 
-- 


10 
30 
50 


IF 
(mA) 


100 


50 
j 
30 


~ 
10 
H 


,... 
5 
z 
3 
~ 
<>:: 
<>:: 
::>u 
0 
<>:: 
0.5 


~ 
0.3 
<>::0~ 


..••••.... 


...... 


'- 


100 


("C) 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


Ta 
25·C 


I 


7 


/ 


0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD VOLTAGE 
VF 
(V) 


,...., 1000 
1, 
SOO 
e: 
300 


H 
/' 
1/ 


J 


PULSE 
WIDTH';;: 10#s 
REPETITIVE 
FREQUENCY 


100Hz 


Ta=25·C 


2.6 


VFP 
(V) 


1.0 
1.4 
1.8 
2.2 


PULSE 
FORWARD VOLTAGE 


TLP3507 


TRIAC 
DRIVER 


PROGRAM~lABLE CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The 
TOSHIBA 
TLP3507 
consists 
of a zero voltage 


crossing 
turn-on 
photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in a 


8 lead 
plastic 
DIP 
package. 


• Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


O.5Arms 
Max. 


2500Vrms 
Min. 


3 
2OJ 
5 
6 
8 


JEDCE 
EI AJ 


TOSHIBA 


2 : ANODE 


3 : CATHODE 


5 : TRIAC 
GATE 


6 : TRIAC 
Tl 


8 
; TRIAC 
T2 


I 


TLP3507 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
l1IF 
50 
mA 


Forward 
Current 
Derating 
(Ta~53°C) 
IF/"C 
-0.7 
mA/oC 


Cl 
Peak 
Forward 
Current 
(lOO~s 
pulse, 
100pps) 
IFP 
1 
A 
~ 
Reverse 
Vol tage 
VR 
5 
V 


Junction 
Temperature 
Ti 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 
I Ta=40°C 
IT(RMS) 
0.5 
A 
On-State 
RMS Current 
I Ta=60°C 
0.35 
<>:: 
~ 
On-State 
Current 
Derating 
(Ta,;:,40°C) 
l1IT/oC 
-7.2 
mA/"C 
u 
!=l 
Peak 
On-State 
Current 
(lOO~s 
pulse, 
l20pps) 
ITP 
A 
~ 
- 


Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, 
Peak) 
ITSM 
5 
A 


Junction 
Temperature 
Ti 
110 
°c 


Storage 
Temperature 
Range 
Tstg 
-40'\,125 
°c 


Operating 
Temperature 
Range 
Topr 
-20'\,80 
°c 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
2500 
Vrm<: 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
HIN. 
TYP 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


Cl 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
~A 
~ 
....:I 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V, 
Ta=llO°C 
- 
- 
100 
~A 


Peak 
On-State 
Voltage 
VTM 
ITWO.75A 
- 
- 
3.0 
V 


<>:: 
Holding 
Current 
IH 
RL=lOOn 
25 
0 
- 
- 
mA 
~u 
!=l 
Critical 
Rate 
of Rise 
~ 
of Off-State 
Voltage 
dv/dt 
Vin=240Vrms 
(Fig. 1) 
- 
500 
- 
V/~s 


Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=240Vrms 
5 
V/~s 
of Commutating 
Voltage 
IT=O .5Arms 
(Fig .1) 
- 
- 


TLP3507 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
mA 


Inhibit 
Voltage 
. 
VIR 
IF=Rated 
1FT 
- 
- 
50 
V 


Leakage 
in Inhibited 
State 
1m 
IF=Rated 
1FT 
200 
IJA 
- 
- 
VT=Rated 
VDRM 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMRz 
- 
1.5 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
xlOlO 
1014 
- 
n 


AC, 
1 minute 
2500 
- 
- 


BVS 
Vrms 
Isolation 
Voltage 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAc 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
°c 


n n n n5V,vcc 
J U U U L- 
ov 


I 
dv/dt 
(e) ld 


TLP3507 


""- 
"'- 


...•.• 


100 
CG) 


PULSE 
WIDTIl:O;:lOOtts 


Ta=2SoG 


.......••. 


10-3 
3 
10-2 
3 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


.•.•.•. 


r-.... 


r---... - 
r--- 


-0.4 


0.1 
0.3 
O.S 


FORWARD CURRENT 


10 


IF 
(mA) 


~ 
1000 


~ 
SOO 


~ 
300 


......... 


i'... 


"-.. 


~ 
0.2 
~ 
en 
I5 
o 
20 
40 
60 


AMBIENT 
T~WERATURE 


80 
100 


Ta 
CG) 


100 


SO 
] 
30 
~ 
10 
~ 


'" 


S 
z 
3 
Oil 
p:: 
p:::0 
U 


Q 
p:: 
O.S 
~ 
0.3 
I':: 
0~ 


Ta 
2 SOG 


I 
I 


-- 


/ 


I 
1/ 


1.6 


(V) 


./ 


/ 


I 
[ 


PULSE 
WIDTH:O;: 10tts 


REPETITIVE 
FREQUENCY 


100Hz 


J 


Ta=2SoG 


1.0 
1.4 
1.8 
22 
2.6 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP3520 


TRIAC 
DRIVER 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The 
TOSHIBA 
TLP3520 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a 16 lead plastic 
DIP 
package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


400V Min. 


10mA Max. 


l.OArms 
Max. 


2500Vrms 
Min. 


UL Recognized 


Trigger 
l.ED Current 


CLASSI- 
TRIGGER 
LED 
CURRENT 
(mA) 
MARKING 
FICATION* 
VT=6V, 
Ta=25°C 
OF CLASSI- 
MIN. 
MAX. 
FIC/,TION 


(IFT5) 
- 
5 
T5 


(IFT?) 
- 
7 
T5,T7 


Standard 
- 
10 
T5,T7,Blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 
TLP3520 
(IFT5) 
: TLP3520 


1.2 
0.5 


2.54 


JEDEC 


EIA;)" 


TOSHIBA 


2 
15 


3 


4 
13 


5 


6 
11 


7 


9 


2: ANODE 
3: CATHODE 
4,5,6,7: 
NC 
9,13: 
TRIAC 
T2 
11: TRIAC 
Tl 
15: TRIAC 
GATE 


7.62 
I 
IB 


17.85 - 8.801 
I 


TLP3520 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta :;;;;;53DC) 
JJIFrC 
-0.7 
mArC 
~~ 
Peak 
Forward 
Current 
(lOOlls pulse, 
100pps) 
IFP 
1 
A 
....:I 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
DC 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS 
Current 
ITa=40DC 
IT(RMS) 
1.0 
A 


p:: 
ITa=60DC 
0.7 
0 
Eo-< 
On-State 
Current 
Derating 
(Ta:;;;;;40DC) 
JJ IT/DC 
-14.3 
mArC 
u~ 
Eo-< 
Peak 
On-State 
Current 
(lOOlls pulse, 
l20pps) 
ITP 
- 
A 
~~ 
Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, 
Peak) 
ITSM 
10 
A 


Junction 
Temperature 
Tj 
110 
DC 


Storage 
Temperature 
Range 
Tstg 
-40-125 
DC 


Operating 
Temperature 
Range 
Topr 
-20-80 
DC 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
DC 


Isolation 
Voltage 
(AC, 1 min., 
RH~60%) 
BVS 
2500 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IplOmA 
1.0 
1.15 
1.3 
V 


~~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IlA 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRW4OOV, 
Ta=110DC 
- 
- 
100 
IlA 


Peak 
On-State 
Voltage 
VTH 
ITH=1.5A 
- 
- 
3.0 
V 


p:: 
Holding 
Current 
IH 
RL=lOOn 
- 
- 
25 
mA 
0 
Eo-< 
U 
Critical 
Rate 
of Rise 
~ 
dv/dt 
Vin=120Vrms 
(Fig. 
1) 
200 
500 
V/IlS 
Eo-< 
of Off-State 
Voltage 
- 
~~ 


Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=120Vrms, 
IT=1. OArms 
5 
V/Ils 
of Commutating 
Voltage 
(Fig. 
1) 
- 
- 


TLP3520 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
11AX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
mA 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
1.5 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xl010 
1014 
- 
.0. 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
°c 


~cc 


I 
ov 
. 
I--J 


dv/dt(c) 
dV/dt 


TLP3520 


"'- 


"'- 


....... 


o 
20 
4,0 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
("C) 


PULSE 
WIDTH~ 
100.us 
Ta = 25·C 


'" 
t-.... 


'- 


"- 


...••. 
-r- 


r-. 
2.0 
«'-' 
r-. 
rn 
1.6 
~ 
... 
H 
1.2 


~ 
0.4, 


«... 
rn 
Izo 


100 


r-. 
50 
«8 
30 
'-' 


IX< 
H 
10 
... 
5 
z 
~ 
3 


b 
<:.> 


@ 
1 
« 
0.5 
~ 
0.3 
0 
IX< 


-:;: 1000 


~500 


~300 
H 


'" 


t-.... 


~ 


80 
100 


Ta 
("C) 


Ta 
25·C 


/ 


/ 


I 


1/ 


0.8 
1.0 
1.2 


FORWARD VOLTAGE 


1.6 


(V) 


/' 
/ 


I 


PULSE 
WIDTH s;. 10.us 


REPETITIVE 
FRE~UENCY 


100 Hz 


II 


Ta=25·C 


1.0 
1.4, 
1.8 
2.2 


PULSE 
FORWARD VOLTAGE 


2.6 


VFP 
(V) 


TLP3521 


TRIAC 
DRIVER 


PROGRAt~r1ABLE CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP3521 
consists 
of a zero voltage 


crossing 
turn-on 
photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in a 


16 lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


UL Recognized 


400V Min. 


lOmA Max. 


1.OArms Max. 


2500Vrms 
!1in. 


File 
No.E67349 


TRIGGER 
LED 
CURRENT 
(mA) 
MARKING 
CLASSI- 
FICATION* 
VT=6V, 
Ta=25·C 
OF CLASSI- 
MIN. 
MAX. 
FICATION 


(IFT5) 
- 
5 
T5 


(IFTl) 
- 
7 
T5,T7 


Standard 
- 
10 
T5,T7,Blank 


Note: 
Application 
type name 
for certification 
test, 
please 
use 
standard 
product 
type 
name, 
i.e. 
TLP3521 
(IFT5) 
: TLP3521 


JEDEC 


EIAJ 
TOSHIBA 


2 
15 


3 


4, 
13 


5 


6 
11 


7 


9 


2: ANODE 
3: CATHODE 
4,5,6,7: 
NC 
9,13: 
TRIAC 
T2 
11: TRIAC 
Tl 
15: TRIAC 
GATE 


I 


TLP3521 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ;;;:53· 
C) 
ilIF/"C 
-0.7 
mA/"C 
0 
Peak 
Forward 
Current 
(lOO/1s pulse, 
100pps) 
IFP 
1 
A 
~ 
,..l 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
·C 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS 
Current 
ITa=40·C 
IT(RMS) 
1.0 
A 


p:: 
I Ta=60·C 
0.7 
0 
E-< 
On-State 
Current 
Derating 
(Ta ;;;:40·C) 
ilIT/"C 
-14.3 
mA/"C 
u~ 
E-< 
Peak 
On-State 
Current 
(lOO/1s pulse, 
l20pps) 
ITP 
- 
A 
~0 
Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, Peak) 
ITSM 
10 
A 


Junction 
Temperature 
Tj 
110 
·C 


Storage 
Temperature 
Range 
Tstg 
-40-125 
·C 


Operating 
Temperature 
Range 
Topr 
-20-80 
·C 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min., 
RH~60%) 
BVS 
2500 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
0~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
/1A 
,..l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRW4OOV, 
Ta=110°C 
- 
- 
100 
/1A 


Peak 
On-State 
Voltage 
VTM 
ITM=1. 5A 
- 
- 
3.0 
V 


p:: 
Hold{ng 
Current 
IH 
RL=lOOn 
- 
- 
25 
mA 
0 
E-< 
U 
Critical 
Rate 
of Rise 
~ 
dv/dt 
Vin=120Vrms 
(Fig. 1) 
200 
500 
V//1s 
E-< 
of Off-State 
Voltage 
- 
~0 


Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=120Vrms, 
IT=1. OArms 
5 
V//1s 
of Commutatihg 
Voltage 
(Fig .1) 
- 
- 


TLP3521 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
mA 


Inhibit 
Voltage 
VIH 
IF=Rated 
1FT 
- 
- 
50 
V 


IF=Rated 
1FT 
200 
Leakage 
in Inhibited 
State 
1m 
- 
- 
ilA 
VT=Rated 
VDRM 


Capacitance 
(Input to Output) 
Cs 
VS=O, 
f=lMHz 
- 
1.5 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
°c 
I 


TLP3521 


i'.. 


"- , 


o 
20 
40 
50 


AMBIENT 
TEMPERATURE 
80 
100 


Ta 
("C) 


PULSE 
WIDTH;;;!; 
100"'s I 


Ta = 25"C 


" 


....•. 


~ - 
-I- 


10 


IF 
(mA) 


, 


"r--.... 


r--...., 


'""' 
(J] 
1.6 
e 


o 
20 
40 
50 
AMBIENT 
TEMPERATURE 
80 
100 


Ta 
("C) 


Ta 
25"C 


I 
II' 
I 
I 
I 
I 11 I 


/ 


I/ 


Cl8 
1.0 
1.2 
1.4 


FORWARD 
VOLTAGE 
VF 


1.5 


(V) 


«: 
1000 


-5 
500 


~ 
300 


H 
/' 
/ 


I 


PULSE 
WIDTH';;:10",s 
REPETITIVE 
FREQUENCY 


I 
100 Hz 


I 


Ta = 25"C 


1.0 
1.4 
1.8 
2.2 


PULSE 
FORWARD 
VOLTAGE 
VFP 


2.5 


(V) 


TLP3526 


TRIAC 
DRIVER 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP3526 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a 16 lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 
600V Min. 


Trigger 
LED Current 
lOmA Max. 


1.OArms 
Max. 


2500Vrrns Min. 


I~ 
u 


7.62 
I 
Ia 


2:i 
I 
I 
~~ 
N 


JEDEC 


EI AJ 


TOSHIBA 


2 : ANODE 


3 : CATHODE 


4,5,6,7 
: 
NC 


9, 13 : TRIAC 
T2 


11 
TRIAC 
T1 


15 
: TRIAC 
GATE 


TLP3526 


CHARACTERISTIC 
, 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta~53°C) 
MF/"C 
-0.7 
mA/oC 


A 
Peak 
Forward 
Current 
(lOO\1s pulse, 
100pps) 
IFP 
1 
A 
~ 
....:l 
Reverse 
Vol tage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 
I Ta=40°C 


IT(RNS) 
1.0 
p:; 
On-State 
RMS Current 
!I. 
0 
I Ta=60°C 
E-o 
0.7 
u 


1=1 
On-State 
Current 
Derating 
(Ta~40°C) 
MT/oC 
-14.3 
mA/oC 


~ 
Peak 
On-State 
Current 
(lOO\1s pulse, 
l20pps) 
ITP 
- 
A 


Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, 
Peak) 
ITSH 
10 
A 


Junction 
Temperature 
Tj 
110 
°c 


Storage 
Temperature 
Range 
Tstg 
-40"'125 
°c 


Operating 
Temperature 
Range 
Topr 
-20"'80 
°c 


Lead 
Soldering 
Temperature 
(lOsec.) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min. 
, 
RH~60%) 
BVS 
2500 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Vol tage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


A 
~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
\1A 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V, 
Ta=110°C 
- 
- 
100 
llA 


Peak 
On-State 
Voltage 
VTM 
IT~1.5A 
- 
- 
3.0 
V 


p:; 
Holding 
Curren t 
IH 
RL=lOOn 
- 
- 
25 
mA 
~u 
Critical 
Rate 
of Rise 


1=1 
of Off-State 
Voltage 
dv/dt 
Vin=240Vrms 
(Fig. 
1) 
- 
500 
- 
V/\1S 


~ 


Critical 
Rate 
of Rise 
Vin=240Vrms' 
IT=l.OArms 
5 
V/\1S 
of Commutating 
Voltage 
dv/dt(c) 
(Fig. 
1) 
- 
- 


TLP3526 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
mA 


Capacitance 
(Input 
to Output) 
Cs 
VS=O. 
f=lMHz 
- 
1.5 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
2500 
- 
- 


Isolation 
Voltage 
Vrms 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
°c 


Fig.l 
dv/dt 
TEST 
CIRCUIT 


Rin 


2 
15 
Vcc 
1200 
3 
13 


11 


9 


n n n n 5V,VCC 
J U U U L-ov 
I. dv7dt(cJ U 
I 


TLP3526 


•...... 
" 


......•.. 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
lOa 


Ta 
COC) 


3000 


I~ 


1000 
~1 500 


'" 
300 


'" 
0.. 
S~ 
0.. 
100 
'".. 


50 
~~ 
30 
3gJ 
;18 


ftffl 


PULSE 
WIDTH~IOO~s 
Ta = 25°C 


"'-, 


-3 
-2 
-1 
10 
3 
10 
3 
10 
3 


DUTY CYCLE 
RATIO 
DR 


8 


~ 
';S. -2.8 
~5 
03 
os -24 
"'E-< 
. 
r~ 


E-< .J:' -2.0 
~'" 
~ 
-1.6 


"E-< 
§: 15 -1.2 
~ 
AU"'~ 
~ ~ 
-0.8 
~ 8 -04 


0.1 


•...... 


•...... 


-- -. -- 


10 


IF 
(rnA) 


0.3 
0.5 
I 
3 
5 


FORWARD CURRENT 


"'- 
"'-" 


E-< 
z; 
'"~ 
0.8 


::> 
U 


~ 
0.4 
~ 
'", 
~ 
o 
20 
40 
60 
80 
100 


AMEIENT 
TEMPERATURE 
Ta 
CC) 


100 
] 
50 


30 


'"~ 
10 


E-< 
5 
z; 
'" 
3 
'"'"::> 
U 
§ 


0.5 
g 
'" 
0.3 
0 
'" 


Ta 
25°C 


I 


/ 


/ 


/ 


0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD VOLTAGE 
VF 
(V) 


~ 
1000 
1 500 
0.. 
~ 
300 
./ 
/ 


/ 


PULSE 
WI DTH';; 
10M 


REPETITIVE 
FREQUENCY 


I 
100Hz 


II 


Ta=25°C 


E-< 
100 
15 
~ 
50 


8 
30 


1.0 
1.4 
1.8 
2.2 
2.6 


PULSE 
FORWARD VOLTAGE 
VFP 
(V) 


TLP3527 


TRI!\C 
DRIVER 


PROGRJ.'Ji~1ABl E CONTROll 
ERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The 
TOSHIBA 
TLP3527 
consists 
of a zero voltage 


crossing 
turn-on 
photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in a 


16 lead 
plastic 
DIP 
package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


600V Min. 


lOmA Max. 


1.OArms 
Max. 


2500Vrms 
Min. 


J EDEC 


EIAJ 


TOSHIBA 


2 : ANODE 


3 : CATHODE 


4. 
5.6, 
7 : NC 


9 • 1 3 : TRIAC 
T2 


1 1 : TRIAC 
T1 


15 
: TRIAC 
GATE 


TLP3527 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
rnA 


Forward 
Current 
Derating 
(T~53·C) 
t:,IF/·C 
-0.7 
rnA/·C 


0 
Peak 
Forward 
Current 
(lOOjJs pulse, 
100pps) 
IFP 
1 
A 
~ 
...:I 
Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
·C 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 
ITa=40·C 
1.0 
On-State 
RMS Current 
IT(RMS) 
A 
~ 
ITa=60·C 
0.7 
0~ 
(Ta~40·C) 
MT/·C 
-14.3 
rnA/·C 
u 
On-State 
Current 
Derating 
i=l 
l:J 
Peak 
On-State 
Current 
(lOOjJs pulse, 
l20pps) 
ITP 
- 
A 


Peak 
Nonrepetitive 
Surge 
Current 
(50Hz, 
Peak) 
ITSM 
10 
A 


Junction 
Temperature 
Tj 
110 
·C 


Storage 
Temperature 
Range 
Tstg 
-40,,-,125 
·C 


Operating 
Temperature 
Range 
Topr 
-20"-'80 
·C 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min. , 
~60%) 
BVS 
2500 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOrnA 
1.0 
1.15 
1.3 
V 


0 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
jJA 
~ 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM=600V, 
Ta=110·C 
- 
- 
100 
jJA 


Peak 
On-State 
Voltage 
VTM 
ITWl.5A 
- 
- 
3.0 
V 


Holding 
Current 
IH 
RL=lOOn 
- 
- 
25 
rnA 
~ 
0 
Critical 
Rate 
of Rise 
~ 
dv/dt 
Vin=240Vrms 
(Fig.l) 
- 
500 
- 
V/jJs 
u 
of Off-State 
Voltage 
~~~ 
0 
Critical 
Rate 
of Rise 
dv/dtCc) 
Vin=240Vrms, 
IT=l.OArms 
- 
5 
- 
V/jJs 
of Commutating 
Voltage 
(Fig.l) 


TLP3527 


CHARACTERI STI C 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
- 
10 
mA 


Inhibit 
Voltage 
VIR 
IF=Rated 
1FT 
- 
- 
50 
V 


Leakage 
in Inhibited 
State 
IIR 


IF=Rated 
1FT 
200 
- 
- 
lJA 
VT=Rated 
VDRM 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMRz 
- 
1.5 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5 x 1010 
1014 
- 
n 


AC, 
1 minute 
2500 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
- 
A 


Operating 
Temperature 
Topr 
-20 
- 
80 
DC 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 


Rin 
rnmE:, 


2 
15 
Vcc 
1200 
3 
13 


11 


dv/d t (c) 
dv/d t 


9 
I 


TLP3527 


~ 
100 


<il 
et: 
~ 
80 
u 
Aet:~ 
~~ 
60 
et:~ 
0 


"" 
"" 
<il~ 
40 
~ 
gJ 
~ 
20 
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<: 
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" 


....••.. 


o 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 
Ta 


100 


CC) 


PULSE 
WIDTH~100,us 
Ta = 25'C 
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...... 


1000 


500 


300 


10-3 
3 
10-2 
3 


DUTY 
CYCLE 
RATIO 


"'- 
i'o.. 


---~ 


O~ OS 
1 
3 


FORWARD CURRENT 


10 


IF 
(mA) 


3; 
2.0 
~ 
en 
;:;; 
1.6 
et: 


....~ 
1.2 


I' 
....•, 
" 


.... 
Z 
gj 
0.8 
et: 
:::>u 


<il 
0.4 
.... 
~ 
en, 
0 
~ 
-20 
o 
20 
40 
60 


AMBI ENT 
TEMPERATURE 


80 
100 


Ta 
CC) 


100 
] 


50 
30 


""~ 
10 


.... 
5 
z 
<il 
3 
et: 
et: 
:::>u 


§l 
0.5 
~ 
I:C 
0.3 
0 


"" 


T a 
25'C 


/ 


I 


I/ 


0.8 
10 
12 


FORWARD VOLTAGE 


16 


(V) 


; 
1000 


- 
500 
e: 
300 
~ 
I 
'/ 
I 
I 


1/ 
I 
I 


I 
r 


I 
I 
I 


PULSE 
WI DTH:O:;1O,us 


REPETITIVE 
FREQUENCY 


100Hz 
Ta = 25'C 


1.0 
1.4 
18 
2.2 


PULSE 
FORWARD VOLTAGE 


2.6 


VFP 
(V) 


12PIN DIP 3 CHANNELS TYPE 


SOLID 
STATE 
RELAY. 


I/O 
~10DULE. 


DATA 
INTERFACE. 


THREE-PHASE 
~10TOR CONTROL. 


12 
II 
10 
9 
8 
7 


I::::]~ 


I 
2 
3 
4 
5 
6 
I ~.74-;.0.25 
- 6'">""0')· 
I 
i . - 
-'-'I 
~illI 


! 
. 
:: 
~ 
, 
, 


~ 


"",-'-0"- 
~ 


~.25-0.05 


. _. 
._0 
=1 
I 7.85 -880 I 
. 
'"" 
t.~ 
'" 


JEDEC 
- 
EL\J 
- 


TOSHIBA 
I 1-15 
Al 


The 
TOSHIBA 
3 channels 
type series 
consist 
of 


3 channels 
of 4 pin DIP 
photocouplers 
in a twelve 


plastic 
DIP package. 


Type 
Name 
Isolation 
Voltage 
Feature 
Pin Configulation 


TLP321-3 
5000V 
AC/l 
Transistor 
Output 
Fig. 
2 


TLP520-3 
2500V 
AC/l 
AC Input 
Fig. 1 


TLP523-3 
" 
" 
Darlington 
Output 
Fig. 
3 


TLP525G-3 
" 
" 
Triac 
Output 
Fig, . " 
TLP620-3 
5000V 
" 
AC Input 
Fig. 
1 


TLP621-3 
" 
" 
Transistor 
Output 
Fig . ".. 


TLP624-3 
" 
" 
LO\J Input 
Current 
Fig. 
2 


TLP626-3 
" 
" 
AC 
Input 
& Low Input Current 
Fig. I 


TLP627-3 
" 
" 
300V Darlington 
Output 
Fig. 
3 


All 
electrical 
parameters 
are same as 2 channel 
of each 
types. 
(Example) 
TLP520-3 
~ TLP520-2 


UL Recognized 
UL File 
No. E67349 
(Use Type name 
for safety 
certificate 
application) 
PIN configuration 


12 
12 
12 


2 
II 
2 
II 
2 
II 


3 
10 
3 
10 
3 
10 


9 
9 
9 


5 
8 
5 
8 
5 
8 


6 
6 
7 
6 


Fii 
I 
Fig 
2 
Fig 
3 


- 463- 


standard 


12 


11 


10 


9 


8 


7 


Fig 
4 


I 


The following devices are in production. 
However, these devices are not recommended 
for new 
designs. 


Type No. 
Page 


TLP511 GA 
·467 


TLP512 
··············472 


TLP513 
················478 


TLP520 
·.·················484 


TLP52~2 
·484 


TLP520·3 
463 


T LP520·4 
484 


TLP531 
491 


TLP532 
491 


TLP543J 
499 


TLP545J 
499 


T LP548G 
504 


TLP548J 
509 


TLP551 
514 


TLP552 
520 


TLP553 
527 


T LP554 
532 


TLP555 
539 


TLP576 
220 


T LP611 J . . . . . . . . . . . . . . . . . . . . . . . 545 
TLP633 
550 


TLP634 
550 


TLP635 
555 


TLP635F 
563 


TLP636 
555 


T LP636 F. . . . . . . . . . . . . . . . . . . . . . . 563 
TLP637 
564 


TLP637F 
571 


TLP638 
564 


TLP638F 
571 


TLP639 
572 


TLP639F 
580 


T LP64 1G 
581 


TLP641J 
586 


TLP645G 
591 


TLP645GF 
596 


TLP645J 
597 


TLP645JF 
602 


T LP64 7G 
.. 603 


Type No. 
Page 


TLP647J 
607 


TLP665G 
···.·.············611 
TLP665GF 
616 


TLP665J 
······················617 


TLP665JF 
621 


TLP666G 
622 


TLP666GF 
626 


TLP666J 
627 


TLP666JF 
631 


TLP675 
632 


TLP675F 
638 
TLP676 
632 


TLP676F 
638 


TLP677 
639 
T LP677 F 
646 


TLP678 
639 
TLP678F 
646 


TLP511 GA==_ 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTP~T 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP5llGA 
consists 
of a photo-thyristor 


connected 
inverse 
parallel 
optically 
coupled 
to a 


gallium 
arsenide 
infrared 
emitting 
diode 
in an eight 


lead 
plastic 
DIP 
package. 


Trigger 
LED 
Current 


On-State 
Current 


7mA Max. 


200mA Max. 


2500Vrms 
Min. 


File No. 
E67349 


Isolation 
Voltage 


UL Recognized 


8 
7 
6 
5 
C:B 


J EDEC 


EIAJ 


TOSHIBA 


~ 


7.62±0.25\ 


+0.1 
0.25-0.05 


I. 785~880.1 


1. 4: ANODE 
2. 3: CATHODE 
5. 8: GATE 
6: CATHODE. 
ANODE 
7: ANODE. 
CATHODE I 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta~25 °C) 
f::,IFrc 
-0.5 
mArC 


Peak 
Forward 
Current 
(lOO\1s pulse. 
100pps) 
IFP 
1 
A 


~~ 
Power 
Dissipation 
PD 
100 
mW 
....:l 


Power 
Dissipation 
Derating 
(Ta~25°C) 
f::,PDrC 
-1.0 
mWrC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T" 
125 
°c 
J 


Peak 
Forward 
Voltage 
(RGK=27Krl) 
VDRM 
400 
V 


Peak 
Reverse 
Voltage 
(RGK=27Krl) 
VRRM 
400 
V 


On-State 
Current 
IT (i~MS) 
200 
mA 


p:: 
On-State 
Current 
Derating 
(Ta~25°C) 
f::,ITrC 
-2.7 
mArC 
0 
Eo-< 
Peak 
On-State 
Current 
(lOO\1s pulse. 
l20pps) 
ITP 
3 
A 
u~ 
Eo-< 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 
~ 
~. 


Peak 
Reverse 
Gate 
Voltage 
VGM 
5 
V 


Power 
Dissipation 
PD 
200 
mW 


Power 
Dissipation 
Derating 
(Ta~25 °C) 
f::,PDrC 
-2.7 
mWrC 


Junction 
Temperature 
T" 
100 
°c 
J 


Storage 
Temperature 
Range 
Tstg 
-55"'1.50 
°c 


Operating 
Temperature 
Range 
Topr 
-55",100 
°c 


Lead 
Soldering 
Temperature 
(lOsec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
300 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25 °C) 
f::,PTrC 
-4.0 
mWrC 


Isolation 
Voltage 
(AC. 1 min. 
RH:;;607.) 
BVS 
2500 
Vrms 


TLP511GA 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


lCl 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
lJA 
~ 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


VAK=400V 
Ta=25°C 
- 
10 
5000 
nA 
Off-State 
Current 
IDRM 
RGK=27kQ 
Ta=lOO°C 
- 
1 
100 
lJA 


VKA=400V 
Ta=25°C 
- 
10 
5000 
nA 
Reverse 
Current 
IRRM 
RGK=27kn 
p:: 
Ta=lOO°C 
- 
1 
100 
lJA 
0 
Eo< 
U 
On-State 
Voltage 
VTM 
ITM=lOOmA 
- 
0.9 
1.3 
V 
~ 
Eo<~ 
Holding 
Current 
IH 
RGK=27kn 
- 
0.2 
- 
mA 
lCl 


Off-State 
dv/dt 
dv/dt 
VAK=280V, 
RGK=27kn 
5 
10 
- 
V/lJS 


V=O, 
f=lMHz 
Capacitance 
C· 
Anode 
to Gate 
- 
20 
- 
J 
pF 


Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
. 
1FT 
VAK=6V, 
RcK=27kn 
1 
4 
7 
mA 


Turn-on 
Time 
ton 
IF=30mA, 
VAA=50V 
- 
10 
- 
lJS 


RGK=27kQ 


Coupled 
dv/dt 
dv/dt 
VS=500V, 
RGK=27kQ 
500 
- 
- 
V/lJS 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
Q 


AC, 
1 minute 
2500 
- 
- 
Isolation 
Voltage 
BVS 
AC, 
1 second 
5000 
Vrms 
- 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc I 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
14 
16 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
27 
33 
kQ 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
lJF 


TLP511GA 


100 
,... 
Z 
'"lij 
80 
::> 
0~'j60 
~~ 
~ 
o ~ 
~H 
40 


'"H 
111 
~ 
20 
0 
H 
H 
«: 


"- 
1'-. 


r-.... 


'" 


"- 


02040 
60 


AMBIENT 
TEMPERATURE 


00 
100 


Ta 
CC) 


PULSE 
WIDTH::;; 
100,u8 


Ta=25·C 


"- 
t--... • 


10-3 
3 
10-2 
3 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


~ 
--.. 


-I-- 


0.3 
1 
3 


FORWARD CURRENT 


10 


IF 
(mAl 


'\ 
'\ 


'\ 
'\ 


1"- 


'\ 


02040 
60 


AMBIENT 
TEMPERATURE 


00 
100 


Ta 
("C) 


100 


«: 
50 


8 
30 
~ 
~ 
H 
10 


,... 
5 
z 
'" 
3 
lij 
::> 
0 
1 
~~ 
0.5 
~ 
0.3 
0~ 


Ta 
25·C 


I 
I 
/ 
m 


/ 


I/ 


0.8 
1.0 
1.2 


FORWARD VOLTAGE 


1.4 
1.6 


VF 
(V) 


Ei 
1000 


p; 
500 
~ 
H 
300 
/' 
/ 


I 


PULSE 
WIDTH";;: 
10,u8 


REPETITIVE 
FRE~UENCY 


I 
100 Hz 


II 


Ta= 
25·C 


, 


1.0 
1.4 
1.8 


PULSE 
FORWARD VOLTAGE 
2.6 


~V' 


TLP511GA 


~ 
30 
CD 
~ 
" 
0 
20 
.., 


1'<1 
:>i 
H•... 
10 
z0 
1z 
a< 
::> 
0 
•... 
0 


•... 
Cl5 
z 
1'<1~~ 
55 
Cl3 


" 
Z 
:r: 


AH 


>-< 
0:r: 


Cll0 


Ta=25·C 


RL= loon 


10 
20 


FORWARDCURRENT 


I 
I 


VAK= 6V 


RL= loon 


ROK 
10k.O. 


27kn 
I 
I 


80 


Ta 
("C) 


Ta=85"C 
/ 
VAK= 400V 


ROK= 27kn 
/ 
/ 
/ 
/ 


/' 
- 


500 
1000 
1500 
2000 


OATE-CATHODE CAPACITANCE 
COK (pFl 


'" 
\ 


Ta= 
25·C 


'" 
, 
,"1l"""T 


" 
"'0 
""'" 
i' 
0", 
"0 
00 
"""...... 


lZ..., 100 
o~ 


1'<1 > 
t/)"" 
H 
50 


0::1'<1 
lZ." 
0;': 
30 


1'<1>-< 
•..• 
0 
~:> 


1'<1 


>-< 
•..• 


2§;': 
10 


Ht/) 
•.•• 
1 


HI'« 
0::lZ. 
() 0 
51 
3 
10 
30 
100 


OATE-CATHODE RESISTANCE 
ROK (kn) 


Ta 
25·C 


VAK 
6V 
" 


RL= 
loon 


""'" 


"- '" 


r-.. 
I 


100 


ROK (k.O.) 


Ta =25"C 


"" 


............... 


r- 


3 
to 
30 


GATE-CATHODE RESISTANCE 


100 


ROK (k.O.) 


TLP512 


DEGITAL 
LOGIC 
ISOLATION. 


ISOLATED 
LINE RECEIVER. 


POWER 
SUPPLY 
CONTROL. 


SWITCHING 
POWER 
SUPPLY 
FEEDBACK 
CONTROL. 


TRANSISTOR 
INVERTOR. 


TLP5l2 
constructs 
a high 
emitting 
diode 
and 
a one 
chip 


photo 
diode-transistor. 


TLP5l2 
has 
no base 
connection, 
and is suitable 
for 


application 
at noisy 
environmental 
condition. 


This 
unit 
is 6-lead 
DIP 
package. 


Isolation 
Voltage 


Switching 
Speed 


TTL 
Compatible 


2500Vrms (Min.) 


tpHL, 
tpLH=0.8~s(Max.)(RL=1.9kn) 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. MAX. UNIT 


Supply 
Voltage 
VCC 
4.5 
5 
15 
V 


Forward 
Current 
IF 
16 
16 
20 
mA 


Input 
Resistance 
RIN 
- 
200 
- 
n 


10 x DTa 
x Dtime 
- 
1.8 
- 
mA 


Load 
Resis tance 
RL 
- 
2.7 
- 
kn 


Operating 
Temperature 
Range 
Topr 
-25 
25 
85 
°c 


654Cd] 
1 
2 
3 


7.12±O.25 


J EDEe 


E lAJ 


TOSHIBA 


IB}- 
6 
2 
5 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: EMITTER(GND) 
5: COLLECTOR(Output) 
6: VCC 


Ir 


+~ 
vr ~ 


2 


Ice 


~ 


v 
6 
ec 


10 
- 
V 
5 
0 


GND 
4 


TLP512 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
25 
mA 


Pulse 
Forward 
Current 
(Note 2) 
IFP 
SO 
mA 


0 
Peak Transient 
Forward 
Current 
(Note 3) 
IFPT 
1 
A 
~ 
....:l 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 4) 
PD 
45 
mW 


Output 
Current 
10 
8 
mA 
~ 
Peak 
Output 
Current 
lOp 
16 
mA 
0 
Hu 
Supply 
Voltage 
VCC 
-0.5-15 
V 
~ 
H~ 
Output 
Voltage 
Vo 
-0.5-15 
V 
0 
Output 
Power 
Dissipation 
(Note 5) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Lead 
Solder 
Temperature 
00 
sec.) 
(Note 6) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min., 
R.H~60%, 
Note 
7) 
BVS 
2500 
Vrms 


Note 
1 


Note 
2 


Derate 
0.8mA/oC 
above 
70oe. 


50% duty 
cycle, 
lms pulse width. 


Derate 
1.6mA/oe 
above 
70oe. 


Pulse 
width~llls, 
300pps. 


Derate 
0.9mW/oe 
above 
70°C. 


Derate 
2mW/oC 
above 
70°C. 


Soldering 
portion 
of lead 


Note 
3 


Note 
4 


Note 
5 


Note 
6 


TLP512 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=16mA 
- 
1.6S 
1.8S 
V 


Forward 
Voltage 
JVF/dTa 
IF=16mA 
- 
-2 
- 
mV;oC 
Temperature 
Coefficient 
p~ 
H 
Reverse 
Current 
IR 
VR=SV 
- 
- 
10 
IlA 


Capaci tance 
Between 
CT 
VF=O, 
f=lMHz 
60 
pF 
Terminals 
- 
- 


IOH(l) 
IF=OmA, 
VCC=VO=S.SV 
- 
3 
SOO 
nA 


~ 
High 
Level 
Output 
IOH(2) 
IF=OmA, 
VCC=VO=lSV 
- 
- 
S 
0 
Current 
E-< 
IlA 
u 
IF=OmA, 
VCC=VO=lSV 
~ 
IOH 
- 
- 
SO 
E-< 
Ta=70°C 
~p 
High 
Level 
Supply 
Voltage 
ICCH 
IF=OmA, 
VCC=lSV 
- 
0.01 
1 
IlA 


Current 
Transfer 
Ratio 
IO/IF 
IF=16mA, 
VCC=4.SV 
20 
- 
- 
% 


VO=0.4V 


Low 
Level 
Output 
Voltage 
IF=16mA, 
VCC=4.SV 
0.4 
V 
VOL 
- 
- 
p 
IO=2.4mA 
~ 
H 
Po< 
R.H. ;?:60% 
:::> 
Isolation 
Resistance 
RS 
SXIOIO 
1012 
- 
.0. 
0u 
VS=SOOV 
DC 
(Note 
7) 


Stray 
Capacitance 
Cs 
VS=O, 
f=lMHz 
(Note 
7) 
- 
0.8 
- 
pF 
Between 
Input 
to Output 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
1 
IF=O -16mA 
0.8 
tpHL 
- 
- 
IlS 
(H- L) 
VCC=SV, 
RL=1.9k.o. 


Propagation 
Delay 
Time 
tpLH 
1 
IF=16- 
0mA 
0.8 
(L- H) 
- 
- 
IlS 
VCC=SV, 
RL=1.9k.o. 


Common 
Mode 
Transient 
Imunity 
CMH 
2 
IF=OmA, 
VCW2OOVp-p 
-ISOO 
V/IlS 
at High 
Output 
Level 
- 
- 
RL=1. 9k.o. 


Common 
Mode 
Transient 
Imunity 
IF=16mA, 
VCW200Vp-p 
CML 
2 
- 
-ISOO 
- 
V/Ils 
at Low 
Output 
Level 
RL=1. 9k.o. 


TLP512 


Device 
considered 
a two-terminal 
device: 
Pins 
1, 2, and 
3 shorted. 


together 
and 
Pin 
4,5 
and 
6 shorted 
together. 


Vo 
OUTPUT 
MONITOR 


Common 
Mode 
Transient 
Immunity 
Test 
Circuit 


VCC=5V 


Vo 


OUTPUT 
MONITOR 


---200 
V 


OV I 


If 


5V 


2V 


--0.8V 


VOL 


Vo 


(Ir=OmA) 


Vo 


( Ir=I6mA) 


160 (V) 
CMH 
= 
I r 
(tLs) 


160 (V) 
CML 
= 
If 
(#5) 


TLP512 


100 


<: 
30 
E 
'--/ 
10 


\>.0~ 
3 
I-< 
Z 
~ 
;:> 
0.3 
u 


A~ 
0.1 
~ 
0 
0.03 
\>.0 


300 


I-< 
Z 
100 
~e~ 
50 


I-<il 
30 
;:>'--/ 
"-E;;:; 
10 
o-X 
.:l0 
~~ 
5 
'" 
3 
.:l 


X 
C>;: 
I 


0.6 


100 


;:: 
50 
E;;; 
30 
0<: 
~~ 
\>.0 
'"~.t' 10 


1-<'6 


I-<~ 
5 
Z 
~ 
3 
0<: 
;:> 
U 


Ta 
25 "C 


I 
I 
1/ 
1 
I 


I 
I 


I 
I 


I 
I 
I 
/I 
I 
I 
III 
I 


1.2 
1.4 
1.6 


FORWARD 
VOLTAGE 


1.8 


VF 
(V) 


/ 


/ 


/ 


o 
40 
80 
120 
160 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


VCC 
5V 


Vo 
0.4 V 


'/,<:>0(, 
..- ..• 
~ 
_ 
-1//'/""- 
..- 
I-- 


't~~V\)\) 
".; 


~ 
'~ 


...• 


0.3 
0.5 
3 
5 


FO RWARD CURRE NT 


10 
30 
50 


IF 
(mA) 


10 


5 
~<: 
3 
-5 
~ 


!; 
0.5 
~ 
0.3 
~ 
;:> 
U 


I-< 
0.1 


;:> 
"- 
0.05 
I-< 
;:> 
0.03 
0 


........... 


........• 
-- 


0.3 
0.5 
1 
3 


FORWARD 
CURRENT 


5 
10 


IF 
(mA) 


VCC 
5V 


Vo 
0.4 V 


Ta=25"C 


FF 
:=::=: 
f=f= 
= 
I==f= 
== 
/ 


f--I- 
- 
f--I- 
- 


~~ 
::=::::== 
r=:1= 
== 
~~ 
== 
f--I-- 
- 


1--1-- 
- 
'--'- 
- 
0.30.5 
I 
3 
5 
10 


FO RWARD CURRE NT 


30 50 
100 


IF 
(mA) 


1.2 


\>.0 
1.0 
~ 
"0 
0.8 
~ 


A 
'" 
0.6 
N~ 
:;j 


:::0 
0.4 
~ 
0 
Z 
0.2 


....- 
- 
...•.•. 


V 
I"-. 


V 
...•.. 


NORMALIZED 


TO: 


IF=16mA 


VCC=4.5V 
VO=0.4 
V 
Ta=25"C 


o-40 
-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 


60 
80 


Ta 
("C) 


TLP512 


5 


<o:l 
~ 
•...~ 
'" 
>-0" 
<'--" 
'""<o:l 
"'l 
'"":I: 
Z '" 
0- 
0.5 
E::i 
;:3'"" 
0.3 
< _'" 
".0 
0:: 
0.. 


<- 


10 


-5 
.2 
8 


•... 
6 
z 
<o:l 
0:: 
!3 
4 
u 
•... 
P". 
2 
8 


30 
VCC= 
5V 
- - -- 
_0 .- -r-' 
Ta = 25 
"C 
I 
25 


I 
20 


15 


10 


IF-5mA 


I 
2 
3 
4 


OUTPUT 
VOLTAGE 


5 


Vo (V) 


I 


IF-16mA 
T 


VCC=5V 
tpLH 
V 


Ta = 25 
"C 
/ 


/ 
~ 
tpHL 
/ 


3 
10 


LOAD 
RES ISTANCE 


~> 
'--" 
4 


0 
> 


<o:l 
3 


c:l< 
•... 


'""0 
2 
> 
!; 
".•... 
P0 


~ 
VCC=5V 


1\ 
~Hf'o 
\ 


1\ 
~ 


Ta=25 
"C 


\ \~ 
- ";\\" \ ~ 
o 
'" 
1\ 


4 
8 
10 
16 


FORWARD 
CURRENT 


20 


IF 
(mA) 


I 


==_TLP513 


DEGITAL 
LOGIC 
ISOLATION. 


ISOLATED 
LINE RECEIVER. 


COMPUTER-PERIPHERAL 
INTERFACE. 


MICROPROCESSOR 
SYSTEM 
INTERFACE. 


The TOSHIBA 
TLP5l3 
is a photocoupler 
which 
combines 
a 


GaAfAs 
IRED 
as the emitter 
and an integrated 
high 
gain, 


high 
speed 
photodetector. 


This 
unit 
is 6-lead 
DIP package. 


Isolation 
Voltage 


Switching 
Speed 


2500Vrms 
Min. 


tpHL, 
tpLH=60ns(Typ.) 


@ RL=350n 


VCC=5V 


CHARACTERISTIC 
SYMBOL 
MIN. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
4.5 
5.5 
V 


Forward 
Current 
IF 
6.3 
20 
mA 


Input 
Resistance 
RIN 
390 
(Typ. ) 
n 


Load 
Resistance 
RL 
0.35 
1 
kn 


Operating 
Temperature 
Range 
Topr 
0 
70 
°c 


6 
5 
4OJ 


1 
2 
3 


7.I2±0.25 
M 
l::;TJ 


I 
0.25-0.05 


1 
7.85 -8.80 


JEDEC 


EIAJ 


TOSHIBA 


PIN CONFIGURATIONS 
(TIP VIEW) 
:fi:3: 
3L@4 


1: ANODE 
2: CATHODE 
3: NC 
4: GND 
5: OUTPUT(OPEN 
COLLECTOR) 


6: VCC 


+:JIF 
~ICC 
V 
1 
6 
CC 


VF 
1 
- 
~ 
-.2 
Vo 


2 
5 


GND 


4 


TRUTH 
TABLE 
(Positive 
Logic) 


INPUT 
OUTPUT 


H 
L 


L 
H 


A O.l~F 
bypass 
capacitor 
must 
be 


connected 
between 
pin 
6 and 
4 


(See Note 
5). 


TLP513 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
20 
mA 


Pulse 
Forward 
Current 
(Note 1) 
IFP 
40 
mA 
Q~ 
Peak Transient 
Forward 
Current 
(Note 2) 
IFPT 
1 
A 
H 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
PD 
40 
mW 


Output 
Current 
10 
25 
mA 
~ 
0 
Output 
Voltage 
Vo 
7 
V 
Eo-< 
U~ 
Supply 
Voltage 
(l Minute 
Maximum) 
VCC 
7 
V 
Eo-<~ 
Q 
Output 
Power 
Dissipation 
Po 
40 
mW 


Operating 
Temperature 
Range 
Topr 
-40-85 
·C 


Storage 
Temperature 
Range 
Tstg 
-55-125 
·C 


Lead 
Solder 
Temperature 
(10 sec. ) 
(Note 3) 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min., 
TH~60%, 
Note 
4) 
BVS 
2500 
Vrms 


Note 
1 


Note 
2 


Note 
3 


50% duty 
cycle, 
lms pulse width. 


Pulse width~llJs, 
300pps. 


TLP513 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA, 
Ta=25°C 
- 
1.65 
1.80 
V 


Forward 
Voltage 
VF/ Ta 
IF=lOmA 
- 
-2 
- 
mV/oC 
Temperature 
Coefficient 


Reverse 
Current 
IR 
VR=5V, 
Ta=25°C 
- 
- 
10 
IlA 


Capacitance 
Between 
Terminals 
CT 
VF=O, 
f=lMHz, 
Ta=25°C 
- 
45 
- 
pF 


High 
Level 
Output 
Current 
IOH 
VF=1.0, 
VO=5.5V 
- 
- 
250 
IlA 
VF=1.0,VO=5.5V,Ta=25°C 
- 
0.5 
10 


Low Level 
Output 
Voltage 
IF=5mA 
0.4 
0.6 
VeL 
IOL=13mA(Sinking) 
- 
V 


"H Level 
Output 
---> L Level 
IFH 
IOL=13mA(Sinking) 


5 
mA 
Output" 
Input 
Current 
- 
- 


VOL=0.6V 


High 
Level 
Supply 
Current 
ICCH 
VCC=5.5V, 
IF=O 
- 
7 
15 
mA 


Low Level 
Supply 
Current 
ICCL 
VCC=5.5V, 
IF=lOmA 
- 
12 
18 
mA 


Input-Output 
IS 
VS=3540V, 
t=5s 
100 
IlA 
Insulation 
Leakage 
Current 
- 
- 
Ta=25°C 
(Note 4) 


Isolation 
Resistance 
RS 
R.H.;;;;60%,VS=500V 
DC 
5xlOlO 
1012 
.0. 
- 
Ta=25°C 
(Note 4) 


Stray 
Capacitance 
VS=O, 
f=lMHz 
Between 
Input 
to Output 
Cs 
Ta=25°C 
(Note 4) 
- 
0.6 
- 
pF 


TEST 


CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


CUlT 


Propagation 
Delay 
Time 
IF=O~ 
7.SmA 


(H~ L) 
tpHL 
1 
CL=15pF, 
RV350.o. 
- 
- 
120 
ns 


Propagation 
Delay 
Time 
IF=7. 5~ OmA 


(L~ H) 
tpLH 
1 
- 
- 
120 
ns 
CL=15pF, 
RL=350.o. 


Output 
Rise-Fall 
Time 
RL=350 , CL=15pF 


(10-90%) 
tr,tf 
2 
- 
30 
- 
ns 
IF=O +'- 7.SmA 


Common 
Mode 
Transient 
Imunity 
IF=OmA, 
VCW2OOVp-p 
at High 
Output 
Level 
CMH 
2 
- 
200 
- 
V//lS 


VO(MIN)=2V, 
RL=350.o. 


Common 
Mode 
Transient 
Imunity 
CML 
2 
IF=16mA, 
VCW200Vp-p 


-500 
V//lS 
at Low Output 
Level 
- 
- 
VO(MAX)=0.8V,RL=350.o. 


TlP513 


TEST CIRCUIT 
1 
Switching 
Time Test Circuit 


Vcc=5V 
IF 
PULSE 
INPUT 
c.. 
c: 


PW= 
IOOtts 
.=: 
0 
'" 
DUTY 
RATIO=1/IO 
0 
'" 
~ 
Vo 
Vo 
IF 
MONITO R 


CL 
OUTPUT 
MONITOR 


and Pin 4,5 and 6 shorted 
together. 


The VCC 
supply voltage 
to each TLP5l3 
isolator 
must be bypassed 
by O.l~F 


capacitor. 
This 
can be either 
a ceramic or solid tantalum 
capacitor 
with 


good high frequency 
characteristic 
and should be connected 
as close as 


possible 
to package 
VCC and GND pins of each device. 


7.5mA 


. --3.75mA 
OmA 


1.5 V 0.5V 


VOL 


Common Mode Transient 
Immunity 
Test Circuit 


VCC=5V 


~ 
c.. 
c: 


"'- 
0 
vCM 


'" 
0 
'" 


Vo 
CL 
OUTPUT 
MONITOR 


909'. 
200 V 


10% 
OV 


t f 


5V 


2V 


0.8V 


VOL 


160 
(V) 


tr 
(tts) 


160 
(V) 


t f 
(tts) 


I 


TLP513 


Ta 
25 'C 


/ 


I 


I 
I 
I 
I 
I 
I 
I 
I 


1.2 
1.4 
1.6 


FORWARD VOLTAGE 


1.8 


VF 
(V) 


r-. 
8 
t- 
o 
> 
6 


<>l 
Q 
E-< 
...:l 
4 
0> 


E-< 
:::> 
2 
0.. 
E-< 
:::> 
0 


VCC = 5V 


Ta=25"C 


"" 
l/RL=350n 
- 


I kn 


v 4kn 


I 


I 
2 
3 


FORWARD 
CURRENT 


4 
5 


IF 
(mA) 


VCC=5V 


- 
RL=350n 


--- 
RL= 
4kn 


'~ h--Ta=70'C 
11 -V o'C 


~ 
I 


" 


I 
2 
3 


FORWARD 
CURRENT 
4 
5 


IF 
(mA) 


~p -26 
~;;; 
. 


~ 
E 
<>l '-' 
- 2.4 


0.. 
'" 


~E-< 


E-<~ 
-2.2 
~~ 
<.." 
-20 


E-< 
...:lE-< 
oz 
> <>l 
-1.8 
~~ 
~t 
-1.6 


~<>l 
00 
"" () 
- 1.4 


0.1 


~ 
~ 
50 
~ 
:::> 
30 
() ~ 
E-« 
:::>'l. 
0.. '-' 
E-< 
:::> 
10 
0::c0 
...:l- 
<>l 
5 
> 
<>l 
...:l 
3 


::c 
<-';: 


...•........ 


..•... 
-- 


0.3 0.5 
I 
3 
5 


FORWARD CURRENT 


10 


IF 
(mA) 


IF 
250ttA 


VCC 
5.5 V 


VO=5.5V 


...... •...... •...... 


~ 


10 
20 
30 
40 
50 


AMBIENT 
TEMPERATURE 


60 
Ta 
("C) 


IF=5mA 


VCC= 5.5 V 


- 


~ 


I-- 
IOL-16mA 


-f--- 
12.8 
-- 


9.6 
T6.4 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


TLP513 


120 


'" 
100 
~~ 


E-< 
"'" 
><~ 
80 
< 
•..• :x: 
"' 
.... 
l'l 0. 
z- 
60 
o - 
.......• 
~:a 
40 
,,- 
< 
0.. 
0 
20 
I': 
0.. 


I 
I-- 
I 
I 
I 


IpLH 
RL= 
4kO 


I 
IT 
I 
T 


IpLH I-- - 
IkO 


"'" 
IpHL 
3500 
I 
LH ~ - 
3500 


I ill 
4 ill 


Ta = 25 
"C 


VCC=5 
V 


9 
11 
13 


FORWARD CURRENT 


15 
17 


IF 
(mA) 


VCC= 5V 
I 
I 
I 
I 
IF=7.5mA 
RL= 4kO 
If 
II 


If 
I-- 
IkO 


I 
I 
I 
I 
I 
I 


If 
3500 
II 


I r 
3500 


I 


IkO 
4kn 


- 
280 


_~ 
80 


10 
20 
30 
40 
50 
60 
70 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


120 


'"::! 
100 
.... 
E-<~ 


>< "' 
<-.5 
80 
...• 


'" 
:x: 
l'l 
•..• 
Z 
0. 
60 
0- 
.... . 
E-< 
•..• 


< :x: 
" 
0. 
40 
<- 
0.. 
0I': 
0.. 
20 


I 
I 
I 


InLH 
RL=4kO_ 
I 
I 
/3500 
, 


, "Iill 
IpLH 


I 


350 n 


IpHL 
I kif 


4ill 


1 
1 


Vcc= 
5V 


Ir=7.5mA 


10 
20 
30 
40 
50 
60 


AMBIENT 
TEMPERATURE 
Ta 
("C) 


TLP520, TLP520-2, 
TLP520-4 


AC/DC-INPUT 
MODULES 


PROGRAMtlABLE 
CmHROLLERS 


The TOSHIBA 
TLP520, 
-2 and -4 consist of two 
gallium 
arsenide 
infrared 
emitting 
diodes 
connected 
in inverse parallel 
and coupled with 


a silicon photo-transistor 
in a dual in-line 


package. 
The TLP520-2 
offers 
two isolated 
channels 
in a 
single DIP package, 
while 
the TLP520-4 
provides 
four isolated 
channels 
per package. 


AC or Polarity 
Insensitive 
Inputs 


Built-in 
Reverse 
Polarity 
Input Protection 


Isolation 
Voltage 
...•. 2500Vrms Min. 


Current 
Transfer 
Ratio 
.•.•. 50% Min. 


BVCEO 
: 55V Min. 


UL Recognized: 
File No. E67349 


TLP520-2 
TLP520-4 
'C" 


1 
16 


2 
7 
2 
15 


3 
6 
3 
14 


4 
5 
4 
13 


5 
12 


1,3: 
ANODE 
6 
11 
CATHODE 


2,4: 
CATHODE 
7 
10 


ANODE 


5,7 
: EMITTER 
8 
9 


6,8 
: COLLECTOR 


1~4 


2~3 


1: ANODE 


CATHODE 
2: CATHODE 
ANODE 


3: 
EMITTER 
4: COLLECTOR 


1 , 3, 5, 7 : ANODE 
CATHODE 
2,4,6, 
8 : CATHODE 


ANODE 


9 , 11 , 13 , 15 : EMITTER 
10,12,14 
,16: 
COLLECTOR 


4 
3 
OJ 


1 
2 


4.58±Cl25 


1.2 
Cl5 


2.54±Cl25 


JEDEC 


EIAJ 


TOSHIBA 
11-5Bl 


TLP520-2 


8 
5 


bbB 
1 
4 


~66±Cl25 
762±Cl25 


1.2 
Cl5 


Cl54±Cl2 


+Cll 
Cl25-ClO 5 


7.85-8.80 


JEDEC 


EIAJ 


TOSHIBA 


TLP520-4 


16 
9 


I: : : : : : : ]~ 
1 
8 


1~82±Cl25 


JEDEC 


EIAJ 


TOSHIBA 


TLP520, TLP520-2, TLP520-4 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


TLP520 
TLP520-2,TLP520-4 


Forward 
Current 
IF (RMS) 
60 
50 
mA 
p 
JIF/oC 
-0.7 
(Ta;;;:; 
39°C) 
-0.5 
(Ta ;;;:;25°C) 
mA/oC 
~ 
Forward 
Current 
Derating 
H 
Pulse 
Forward 
Current 
IFP 
±l 
(1001's pulse, 
100 
pps) 
A 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 
P<:0 
Collector 
Current 
IC 
50 
mA 
•...u~ 
Collector 
Power 
Dissipation 
•... 
Pc 
150 
100 
mW 
~ 
(1 Circuit) 
p 


Collector 
Power 
Dissipation 
JPC/oC 
-1.5 
-1.0 
mW/oC 
Derating 
(l Circuit) (Ta;;;:;25°C) 


Operating 
Temperature 
Range 
Topr 
-55- 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Total 
Power 
Dissipation 
PT 
250 
150 
mW 


Total 
Power 
Dissipation 
JPT/oC 
-2.5 
-1.5 
mW/oC 
Derating 
(Ta;;;:; 
25°C) 


Isolation 
Voltage 
BVS 
2500 
(AC, 1 min. , 
RH ~60%) 
Vrms 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
20 
mA 


Operating 
Temperature 
Range 
Topr 
-25 
- 
85 
°c 


Please 
be careful 
of 
the followings. 
1. 
Soldering- temperature: 
260°C 
MAX. 
Soldering 
time: 
10 sec MAX. 
(Soldering 
portion 
of lead: 
up 
to 2mm 
from 
the body 
of 
the device) 
2. 
Avoid 
using 
the 
Solvents 
except 
for 
the 
follows, 
when 
washing 
off 
flux 
and wiping 
off 
stain 
on 
the device. 
Washing 
time: 
30 sec MAX. 
Solvents 
temperature: 
45°C 
MAX. 
o Freon 
TE or TF 
0 Dai-Fron 
Solvents 
S3 or S3-E 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=±lOmA 
1.0 
1.15 
1.3 
V 
p 
Forward 
IF 
VF=±0.7V 
2.5 
20 
IlA 
~ 
Current 
- 
,...:i 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
60 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


~ 
Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
V 
- 
- 
0 
Breakdown 
Voltage 
Hu~ 
VCE=24V 
10 
100 
nA 
H 
Collector 
Dark 
Current 
ICEO 
- 
~p 
VCE=24V, 
Ta=85°C 
2 
50 
IJA 
- 


Capacitance 
Collector 
CCE 
VCE=O, 
f=lMHz 
10 
pF 
to Emitter 
- 
- 


Current 
Transfer 
Ratio 
IC/IF 
IF=±5mA, 
VCE=5V 
50 
200 
600 


% 
(Note 1) 
IF=±lmA, 
VCE=0.4V 
- 
100 
- 


Off-State 
Collector 
IC(OFF) 
VF=±0.7V,VCE=24V 
1 
10 
IJA 
Current 
- 


p 
Saturation 
Voltage 
VCE(sat) 
IF=8mA, 
IC=2.4mA 
0.4 
V 
~ 
- 
- 
,...:i~ 
::> 
Capacitance 
Input 
0 
Cs 
V=O, 
f=lMHz 
- 
0.8 
- 
pF 
u 
to Output 


Isolation 
Resistance 
RS 
V=500V 
5XlOlO 
1014 
- 
n 


Rise 
and Fall 
Time 
tr, tf 
VCE=lOV,RL=lOOn, 
IC=2mA 
- 
2,3 
- 
IJS 


CTR 
Symmetry 
(Note 2) IC(Ratio) 
IF=5mA, 
VCE=5V 
0.33 
1 
3 
- 


Note 
1 
CTR 
rank 


2 
IC(Ratio) 


IC2(IF=-5mA, 
VCE=5V) 
ICl(IF=+5mA, 
VCE=5V) 


RANK NAME 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=±5mA, 
VCE=5V 
100 
- 
600 
Rank 
GB 
% 


IF=±lmA, 
VCE=0.4V 
30 
- 
- 


TLP520, TLP520-2, TLP520-4 


&i~ 
200 
0P.~ 
cr;~ 
160 
o~ 
E-< 
o 
0 
"lP. 
..:I 
120 
..:I 
0oz 
0 
"lH 
80 
..:IE-< 
~~ 
~H 
000 
40 
..:100 
..:IH 
<A 


5l 
~ 
1000 
o~ 
f« < 
500 
8 
~~ 
300 


..:I P. 
:=> 
f« 
P.H 
~ 
alE-< 
<z 
~"l 
3gj 
..:I:=> 
<0 


i""- 


r-.- 


.•....•. 


......r-.- 


o 
-20 
0 
20 
40 
60 
AMBIENT 
TEMPERATURE 
100 
("C) 


TLP5Z0 
240 


....•• 


.•....•. 


.•....•. 


....•• 


..•.... 


o 
20 
40 
60 
AMBIENT 
TEMPERATURE 
80 
100 
Ta 
("C) 


TLP5Z0 
3000 


1()3 
3 
1()2 
3 
1()1 
3 


DUTY 
CYCLE 
RATIO 
~ 


TLP5ZD-Z 
TLP5ZD-4 
100 


........ 


..•...... 


"""" 
..•...... 


80 
100 
Ta 
("C) 


TLP5ZD-Z 
TLP5ZD-4 
Pc - 
Ta 


120 


cr; 
01~ 
100 
0P.~ 


cr;~ 
o~ 
80 
E-< 
o 
0 
"lP. 
..:I 
..:I 
60 
0 
oz 
0 
"lH 
..:IE-< 
40 
al< 
<P. 
~H 
000 
..:100 20 
..:IH 
<A 


0 
-20 
0 
20 
40 
60 
80 
100 
120 
AMBIENT 
TEMPERATURE 
Ta 
("C ) 


TLP5ZD-Z 
TLP5ZD-4 


3000 
5l 
<~ 
1000 
cr;o~ 
f«< 
500 
8 
"l~ 
300 
00..:IP. 
:=> f« 
P.H 


01 
100 


..:I 
alE-< 
50 
<z 
~"l 
30 
3gj 
..:I:=> 
<0 


PULSE 
WIDTH::;;;; 
lOOps 


Ta=25·C 


""' 
...... 


1()3 
3 
10-2 
3 
1()1 
3 
DUTY 
CYCLE 
RATIO 
DR 


Ta=25·C 
50 V ~L 
... 
1// v ~30 


~ 
V V 
~ 
(/ / 
•.... 
'/ 


.....- 
.J- 
/ 
.....- 
10 


..... .....- 
V 


5 


/1/ 
•..... 
I 


~~ 


IF=2mA 


I 
0 
00 
Cl2 
Cl4 
Cl6 
Cl8 


COLLECTOR-EMITTER 
VOLTAGE 


1.0 
1.2 


VCE 
(V) 


~ 
50 


I'< 
30 
H 


•...z 
10 
'"fij 
5 
::> 
3 
0 


12 
~ 
1 


0:;0 
I'« 


'" 
Cf.l 
..:l 
::>~ 


0 
Pw';;:10,us 


0 
f 
100Hz 


/ 
Ta=25"(; 
/ 
0 


0 
0 


0 


I 
II 


1 
Cl4 
Cl8 
1.2 
1.6 


PULSE 
FORWARD 
VOLTAGE 


2.0 


VFP 
(V) 


00 
2 
4 
6 


COLLECTOR-EMITTER 
VOLTAGE 
8 
10 


VCE 
(V) 


60 


~ 
40 
..; 
8~ 


I'< 
20 
H 


•... 
Z 
'" 
0 
~ 
::> 
0 


12 


-20 


..; 
~ 
-40 
0 
I'« 


Ta=25·C 


f 


TLP520, TLP520-2, TLP520-4 


Ta 
25·C 
10 ..•••• 


5 


/ -t- 


VCE 
(l4V. 


I 


I 


I 
I 


0.8 
0.9 
1.0 
1.1 
1.2 


FORWARD VOLTAGE 
VF 
(V) 


500 
0 
300 
H 
'";i 


'" 
100 
~~ 
rg~ 
;i 
Po. 
50 


'""'- 
30 
'" 0 
ZH 
'"gj 
'" 
10 
0 


III 
~ 
-+j-'I'~ ?> k 
" 


~~ 
t-- 


~~ 
~'9 
~",<'I>./ 


~?> 


All 
Ta=25·C 
IIII 
-- 
VCE=5V 


- 
-- 
VCE 
0.4V 


1 
3 
10 
30 


FORWARD CURRENT 
IF 
(mA) 


./ 


..•...,..., 
-- 
--- 
- 


IF=5mA 


IC=l 
mA 


o 
-20 
0 
20 
40 
60 
80 
100 


AMBIENT 
TEMPERATURE 
Ta (t) 


Ta 
25·C 


VCE 
5V 


--- 
VCE=0.4V 
/ 
t 
~//" 


I- 
- ~--~ 
- 
~,Jl 
~ 


0:>'" O:>!; 


I 


I 
III 
III 


0.05 


0.03 
0.3 
1 
3 
10 


FORWARD CURRENT 


IF 
25mA 
~ 
VCE 
5V 
- 


10 


I 
r--- 
5 


- 


1 
- 
_~5 


r-r- 
.•..•. ......•• 


0.1 


-20 
0 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 
Ta (t) 


TLP520, TLP520-2, TLP520-4 


Ta 
25"C 


IF 
16mA 


VCC 
5V 


tOFF••••V 


t!-- 


./ ./ 


~ 


....... 
- 
t-- 
tON 


~ 
Cll-S 
100 


fil 
;:Ii 
H•... 
~ 
H:I:o 
•... 
H 
10 
~ 


1 
1 
3 
10 
30 
100 


LOAD 
RESISTANCE 
RL (kn) 


I1;fF 
VC:L 


~ 
VCE 


RBE 


IFIL- 


~5V 
5V 


Cl5V 


TLP531, TLP532 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP531 
and TLP532 
consist 
of a 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead 


plastic 
DIP 
package. 


TLP532 
is no-base 
internal 
connection 
for high-EMI 


Isolation 
Voltage 


UL Recognized 


Rank 
GB: 
100% Min. 


2500Vrms 
Min. 


File 
No. 
E67349 


6 
5 
4Cd] 


1 
2 
3 


I 
7.12±0.25 
1 
7.62±0.25 
I· 
I 


~ 
H!J 


o 
f.q 


, 
" 
c:') 


1.2 
0.5 


2.54±0.25 
L 7.85~ 8.8Q./ 


J EDEC 
- 


EIAJ 
- 


TOSHIBA 
11-7Al 


1~TLP531 
6 
IPJTLP532 
6 


2 
~ 
5 
2 
5 


3 
4 
3 
4 


l. ANODE 
l. ANODE 
2. CATHODE 
2. CATHODE 


3. NC 
3. NC 
4. EMITTER 
4. EMITTER 


5. COLLECTOR 
5. COLLECTOR 


6. BASE 
6. NC 


TLP531, TLP532 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
70 
mA 


Forward 
Current 
Derating 
(Ta ~50° 
C) 
6IF;oC 
0.93 
mA;oC 
0 
(lOOjJs pulse, 
100pps) 
IFP 
~ 
Peak 
Forward 
Current 
1 
A 
,...l 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temeprature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
(TLP53l) 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 
~ 
(TLP53l) 
VEBO 
7 
0 
Emitter-Base 
Voltage 
V 
E-! 
U~ 
Collector 
Current 
IC 
50 
mA 
E-!~0 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta ,S25°C) 
6PC;oC 
-1. 5 
mW;oC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55"-'125 
°c 


Operating 
Temperature 
Range 
Topr 
-55"-'100 
°c 


Lead 
Soldering 
Temperature 
(10 sec.) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta ,S25°C) 
6PT;oC 
-2.5 
mW;oC 


Isolation 
Voltage 
(AC, 1 min, 
RH ~60%) 
BVS 
2500 
Vrms 


TLP531, TLP532 


CHARACTERISTIC 
SYMBOL 
CONDITION 
~nN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
l.0 
l.15 
1.3 
V 
p 
IR 
VR=5V 
- 
- 
10 
IJA 
~ 
Reverse 
Current 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
Breakdown 
Voltage 
55 
- 
- 
V 


Emitter-Collecter 
V(BR)ECO 
IE=O.lmA 
7 
- 
- 
V 
Breakdown 
Voltage 


Collector-Base 
Breakdown 
IC=O.lmA 
Voltage 
(TLP531) 
V(BR)CBO 
80 
- 
- 
V 


Emitter-Base 
Breakdown 
V(BR)EBO 
IE=O.lmA 
Voltage 
(TLP53l) 
7 
- 
- 
V 
<>::0.., 


VCE=24V 
u 
ICEO 
- 
10 
100 
nA 
~ 
Collector 
Dark 
Current 
.., 
TA=85°C 
~ 
VCE=24V, 
- 
2 
50 
IJA 
p 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter) 


CHARACTERISTICS 
SYMBOL 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IF=5mA, 
VCE=5V 
50 
200 
600 


Rank Y 
50 
- 
150 


Current 
Transfer 
Ratio 
IC/IF 
Rank YG 
50 
- 
300 
% 
Rank GR 
100 
- 
300 


Rank GB 
100 
- 
600 


Rank BL 
200 
- 
600 
Collector-Emitter 
IC=2.4mA, 
IF=8mA 
0.4 
Saturation'Voltage 
VCE(sat) 
- 
- 
V I 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 
----"- 


Isolation 
Resistance 
RS 
VS=500V, 
R.H.~60% 
5xlOlO 
1014 
- 
n 


Isolation 
Voltage 
BVS 
AC, 1 minute 
2500 
- 
- 
Vrms 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
2 
- 
VCC=lOV 
Fall 
Time 
tf 
- 
3 
- 
IC=2rnA 
IJS 
Turn-on 
Time 
ton 
- 
3 
- 
RL=lOOn 


Turn-off 
Time 
toff 
- 
3 
- 


Tl1rn-on Time 
tON 
RL=l. 9kn 
(Fig.I) 
- 
2 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
15 
- 
IJS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16rnA 
- 
25 
- 


Turn-on 
Time 
tON 
RL=1.9kr2 
(Fig.I) 
- 
2 
- 


Storage 
Time 
ts 
RBE=220kr2 (TLP53I) 
- 
12 
- 
IJS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16rnA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
rnA 


Collector 
Current 
IC 
- 
1 
10 
rnA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


IF~VCU 


ts 


TLP531, TLP532 


1"'- 


"'- 
" "- 
'" 


o 
20 
40 
60 
AMBIENT TEMPERATURE 
80 
100 
Ta 
("C) 


10 
3 
10-2 
3 
10-1 
100 


DUTY CYCLE RATIO 
DR 


•...... 


•...... - 
..•.•.• -- 


10 


(mA) 


'" 


•...... 


I'- 


.....• 


~ 


100 
("C) 


o 
20 
40 
60 
AMBIENT TEMPERATURE 


100 


50 
j 30 


•.. 
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consists 
of a phot- 


thyristor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a seven 


lead plastic 
DIP package. 
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CURRENT 
IF 
(mA) 


IFT 
- 
Ta 


~ 
OS 


f-< 
Z 
~ 
~u 
" 
Zo 
,.., 
o 
::c 


"" 
SO 
o 


OJ 
</J 


'" 
30 


I 
I 


VAK=6V 


RL=100n 


RGK 
10k!l 


27 


I 
I 


Ta=8S·C 
/ 
VAK=400V 


RQK=27n 
/ 


,/ 


...",- / 


-- 


:;- 
100 


.5 


f-< 
SO 
""~ 
30 
f-< 
Z~ 
'"' 
::>u 
10 
0 
OJ,.., 


'"' 
S 


OJ 
8 
;;:; 
2 
f-< 


S 


~-<.5 


~ 


f-< 
Z 
OJ 
'"'5 
O.S 
u 
" 
0.3 
Z~ 
0,.., 


55 


'\ 
\ 


Ta=2 
S·C 


t-- 


'\. 
'\.~"" 
I 


" 
/0 
.•••..••••. 
"'0 
0/. 


'7 
0 
0"" 


.......•' 


S 
1 
3 
10 
30 
100 
GATE-CATHODE 
RESIST~"ICE 
H(iK (kn) 


Ta 
2 S·C 


VAK--6V 


"- 
RL= 
lOOn 
"- !'.r"-, 


3 
10 
30 
100 
GATE-CATHODE 
RESISTANCE 
RGK (kn) 


Ta=2S·C 


""- 


............... 


0.1 
1 
3 
10 
30 
100 


GATE-CATHODE 
RESISTANCE 
RQK (kn) 


TLP548J· =====: 


OFFICE MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLPS48J 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


Isolation 
Voltage 


UL Recognized 


600V Min. 


lOmA 
l1ax. 


lSOmA Max. 


2S00Vrms }~in. 


File No. E67349 


6 
5 
4OJ 
123 


"' 
G 
7.62 
\ 
~B 


"' 
17.85-8.80 
I 
N 


J EDEC 


E 1AJ 


TO SH 1 BA 


1~6 
2 
'" 
5 


3 
4 


1 : ANODE 


2 : CATHODE 


3 : 
NC 


4 : 
CATHODE 


5 : ANODE 


6 : GATE 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


:Forward 
Current 
Derating 
(Ta > 39°C) 
!':,IF/oC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOOjJs pulse, 
100pps) 
IFP 
1 
A 


© 
Power 
Dissipation 
PD 
100 
mP 
....:l 


Power 
Dissipation 
Derating 
(Ta > 25°C) 
t-,PD;CC 
-1.0 
mH/oC 
- 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak 
Forward 
Voltage 
(RcK;27Hl) 
VDRM 
600 
V 


Peak 
Reverse 
Voltage 
(RcK;27k\l) 
VRRM 
600 
V 


On-State 
Current 
IT (ID1S) 
150 
mA 


On-State 
Current 
Derating 
(Ta'::25°C) 
!':,IT/oC 
-2.0 
mA/oC 
~ 
0 
Peak 
On-State 
Current 
(lOOjJs pulse, 
l20pps) 
ITP 
3 
A 
H 
U~ 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 
H~ 
I=l 
Peak 
Reverse 
Gate 
Voltage 
VCl: 
5 
V 


Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
(Ta .:: 25°C) 
MD/oC 
-2.0 
mW;CC 


Junction 
Temperature 
Ti 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55'\-150 
°c 


Operating 
Temperature 
Range 
Topr 
-55'\-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Packaging 
Power 
Dissipation 
PT 
250 
mH 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta'::25°C) 
t-,PT/oC 
-3.3 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , RH;;;,60%) 
BVS 
2500 
Vrms 


TLP548J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Vol tage 
VF 
IF=10mA 
1.0 
1.15 
1.3 
V 
Q 
10 
~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
lJA 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
PF 


VAK=600V 
Ta=25°C 
- 
10 
5000 
nA 
Off-State 
Current 
IDFlf 
FcK=27kfl 
Ta=85°C 
- 
1 
150 
lJA 


Reverse 
IFlU! 
VKA=600V 
Ta=25°C 
- 
10 
5000 
nA 
Current 
~ 
RcK=27kfl 
Ta=85°C 
- 
1 
150 
lJA 
0 
H 
On-State 
Voltage 
VTII 
ITM=10OmA 
- 
0.9 
1.3 
V 
u~ 
H 
RcK=27kQ 
0.2 
mA 
~ 
Holding 
Current 
IH 
- 
- 
Q 
Off-State 
dv/dt 
dv/dt 
VD=42OV , RCK=27kQ 
- 
10 
- 
V/lJs 


V=O, 
f=ll'"JIz 
Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 
Gate 
to Cathode 
- 
350 
- 


CHARACTERISTICS 
SYMBOL 
TEST 
CONDITION 
HIN. 
TYP. 
NAX. 
UNIT 


~er 
LED 
Current 
1FT 
VAK=6V, 
Rr.K=27kQ 
- 
5 
10 
mA 


Turn-on 
Time 
ton 
IF=3OmA, 
VAA=50V 
- 
10 
- 
lJS 
R('v=27kQ 
Coupled 
dv/dt 
dv/dt 
VS=500V, 
FCK=27kQ 
500 
- 
- 
V/lJs 
- 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=Uiliz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5x1d-° 1014 
- 
fl 


AC, 
1 minute 
2500 
- 
- 


Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 
Vrms 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
urN. 
TYP. ¥AX. 
UNIT 
Supply 
Voltage 
VAC 
- 
- 
240 
Vac 
Forward 
Current 
IF 
15 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 
Gate 
to Cathode 
Resistance 
RcK 
- 
10 
27 
kQ 


Gate to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
lJF 


TLP548J 
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DIGITAL 
LOGIC GROUND 
ISOLATION. 


LINE RECEIVER. 


~ICROPROCESSOR 
SYSTEM 
INTERFACES. 


SWITCHING 
POWER SUPPLY 
FEEDBACK 
CONTROL. 


ANALOG 
SIGNAL 
ISOLATION. 


The Toshiba 
TLP55l 
consists 
of a GaA~As high-output 


light emitting 
diode 
and a high 
speed detector 
of one 


chip photo diode-transistor. 
This unit is 8-lead DIP 


package. 


TLP55l 
has internal 
base 
connection. 
This base pin 


should be used for analog 
application 
or enable 


operation. 
If base pin is open, output 
signal will 


be noisy 
by environmental 
condition. 
For this case, 


TLP550 
is suitable. 


Isolation 
Voltage 


Switching 
Speed 
tpHL=O.3j.ls(Typ.) 


tpLH=O.5j.ls(Typ.) 


(RL=l.9kll) 


TTL Compatible 


UL Recognized 


8 
5 
rTlj 


~ 


9.66±0.25 


1.2 


0.5 


2.54±0.25 


J EDEC 


EIAJ 


TOSHI 
B~ 


PIN CONFIGURATION 
(TOP VIEW) 


I : NC 


'E§" 


2: 
ANODE 


2 
~ 
7 
3: 
CATHODE 
4 : NC 
3 
6 
5 : EMITTER 


4 
5 
6 : COLLECTOR 
7 : BASE 


8 : vcc 


SCHEMATIC 
ICC 


8 
VCC 


IF 
IB 


: +~ 


VB 
vrj 
10 


3 
Vo 


GND 
5 


TLP551 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
25 
mA 


Pulse 
Forward 
Current 
(Note 2) 
IFP 
50 
mA 


Cl 
Peak Transient 
Forward 
Current 
(Note 3) 
IFPT 
1 
A 
~ 
....:l 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 4) 
PD 
45 
mW 


Output 
Current 
10 
8 
mA 


Peak 
Output 
Current 
lOp 
16 
mA 


.p;: 
Output 
Voltage 
Vo 
-0.5'\-15 
V 
0 
E-+ 
Supply 
Voltage 
VCC 
-0.5'\-15 
V 
u~ 
E-+ 
Base 
Current 
IB 
5 
mA 
~ 
Cl 


Emitter-Base 
Reverse 
Voltage 
VEB 
5 
V 


Output 
Power 
Dissipation 
(Note 5) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-55'\-100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55'\-125 
°c 


Lead 
Solder 
Temperature 
00 
sec. ) 
(Note 6) 
Tsol 
260 
°c 


Isolation 
Voltage 
(AC, 1 min. , 
R.H.::.60%) 
(Note 
7) 
BVS 
2500 
Vrms 


Note 
1 


Note 
2 


Note 
3 


Note 
4 


Note 
5 


Note 
6 


Note 
7 


Derate 
0.8mA 
above 
70°C 


50% duty 
cycle, 
1ms pulse width. 


Derate 
1.6mA/oC 
above 
70°C 


Pulse 
width~l~s, 
390pps. 


Derate 
0.9mW/oC 
above 
70°C 


Derate 
2mW/oC 
above 
70°c 


Soldering 
portion 
of lead 
: up to 2mm 
from the body 
of the device. 


Device 
considered 
a two terminal 
device: 
Pins 
1, 2, 3 and 4 shorted 
together 


and pins 
5, 6, 7 and 8 shorted 
together. 


TLP551 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=16mA 
1.45 
1.65 
1. 85 
V 


Forward 
Voltage 
t:NF/ 
IF=16mA 
- 
-2 
- 
mVrC 
p 
Temperature 
Coefficient 
tlTa 
~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
llA 


Capaci tance 
between 
CT 
VF=O, 
f=lMHz 
- 
45 
- 
pF 
Terminal 


IOHO) 
IF=OmA, 
VCC=VO=5.5V 
- 
3 
500 
nA 
~ 
IOH (2) IF=OmA, 
VCC=VO=15V 
- 
- 
5 
0 
High 
Level 
Output 
t> 
Current 
IF=OmA, 
VCC=VO=15V 
~ 
1-< 
IOH 
Ta=70°C 
- 
- 
50 
llA 
~ 
p 


High 
Level 
Supply 
ICCH 
IF=OmA, 
VCC=15V 
- 
0.01 
1 
llA 
Voltage 


Ta=25°C 
10 
30 
- 
IF=16mA 
I Rank:O 
19 
30 
IO/IF 
- 
% 
Current 
Transfer 
Ratio 
VCC=4.5V 


VO=0.4V 
Ta=(}\'70°C 
5 
- 
- 


p 
IRank:O 
15 
- 
- 
~ 
>-oJ 
IF=16mA, 
VCC=4.5V 
~ 
0 
Low 
Level 
Output 
Voltage 
VOL 
IO=1.lmA 
(rank 
0: 
IO=2.4mA) 
- 
- 
0.4 
V 
u 


Resistance 
RS 
R.H ..2.60%,VS=500VDC 
1012 
It 
(Input 
- Output) 
(Note 
7) 
- 
- 


Capacitance 
Cs 
VS=O, 
f=lMHz 
(Note 
7) 
- 
0.8 
- 
pF 
(Input 
- Output) 


TEST 
CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
IF=O -+ l6mA, VCC=5V ,RL=4 .lklt 
- 
0.2 
0.8 


(H -+ L) 
tpHL 
I Rank 
0:RL=1.9klt 
- 
0.3 
0.8 
llS 


1 
Propagation 
Delay 
Time 
IF=16 -+ OmA, VCC=5V, RL=4 .lklt 
- 
1.0 
2.0 


(L -+ H) 
tpLH 
I Rand 
0:RL=1.9klt 
0.5 
1.2 
lls 
- 


Common 
Mode 
Transient 
IF=OmA, 
VC~200Vp-p 
Immunity 
at Logic 
High 
CMH 
RL=4.lklt 
- 
400 
- 
V/lls 


Output 
(Note 
8) 
(Rank 
0:RL=1.9klt) 
2 
Common 
Mode 
Transient 
IF=16mA, 
VCW2OOVp-p 
Immunity 
at Logic 
Low 
CML 
RL=4.lklt 
- 
-1000 
- 
V Ills 
Output 
(Note 
8) 
(Rank 
0:RL=1.9klt) 


TlP551 


CML is the maximum 
rate of fall of the common mode voltage 
that 
can be 


sustained 
with 
the output voltage 
in the logic 
low state 
(VO<O.8V). 


CMH is the maximum 
rate of rise of the common mode voltage 
that 
can be 


sustained 
with 
the output voltage 
in the logic high 
state 
(VO>2.0V). 


Maximum 
electrostatic 
discharge 
voltage 
for any pins: 
IOOV 
(C=200pF, 
R=O). 


PW= 
1 OOtts 
DUTY RATIO = 1/10 
IF 
MONITOR 
Vo 
OUTPUT 
~fJNITOR 


1.5 V 
VOL 


tpLH 


TEST 
CIRCUIT 
2 : 
Common Mode Noise 
Immunity 
Test 
Circuit 


Vcc=5V 
90~ 
200V 


IF 
VCM 


RL 


Vo 
tr 


OUTPUT 
MONITOR 
Vo 
5V 


(I 
F = OmA) 
2V 


0.8 V 


Vo 
VOL 
(IF=16mA) 


160(V) 
160(V) 


CMH=--- 
, 
CML= 
tf(tts) 
tr(tts) 
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1 
3 


FORWARD CURRENT 
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10 
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S 


FORWARD CURRENT 


10 


IF 
(mA) 


TLP551 


10 
1 
8 
0 
"" 


b 
6 
z 
~ 
<I: 
4 
;:> 
() 


b 
;:> 
p.. 
2 
b 
;:>0 


I 
VCC=SV 
30 
Ta = 2SoC 
-I- 
-- .--- •... 


2S 
I 
20 
If 


IS 


10 


IF-SmA 


I 
2 
3 
4 


OUTPUT 
VOLTAGE 


S 
6 


Vo 
(V) 


-- 


i-""" 
V 


NOMALIZED 
TO: 
IF= 
16mA 


VCC=4.SV 
VO= 
OAV 
Ta= 
2SoC 


1.2 


""' 
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.9 
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TLP552 


ISOLATED 
LINE RECEIVER 


SHWLEX/tlULTIPLEX 
DATA TRANSMISSION 


COMPUTER-PERIPHERAL 
INTERFACE 


MICROPROCESSOR 
SYSTEM 
INTERFACE 


DIGITAL 
ISOLATION 
FOR'A/D, 
D/A CONVERSION 


The 
Toshiba 
TLP552 
is 
a photo coupler 
which 
combines 


a GaAtAs 
IRED 
as 
the 
emitter 
and 
an integrated 
high 


gain, 
high 
speed 
photodetector. 
This 
unit 
is 
8-lead 


DIP 
package. 


The 
output 
of 
the 
detector 
circuit 
is 
an open 


collector, 
Schottky 
clamped 
transistor. 


TTL/LSTTL 
Compatible 
VCC=5V 


Isolation 
Voltage 
2500Vrrns Min. 


Switching 
Speed 
tpHL, 
tpLH=60ns(Typ.) 


(@RL=350m 


Guaranteed 
Performance 
Over 
Temp. 
: OO~70°C 


UL Recognized 
: File 
No. 
E67349 


TRUTH 
TABLE 


(Posi tive 
Logic) 


INPUT 
ENABLE 
OUTPUT 


H 
H 
L 


L 
H 
H 


H 
L 
H 


L 
L 
H 


h13 


~ 


9.66±O.25 


J EDEC 


EIAJ 


TOSHIBA 


lE§8 
2 
7 


3 
~ 
6 


4 
5 


i.: NC 


2.: 
ANODE 


3.: 
CATHODE 


4.: 
NC 
5.: GND 
6.: 
OUTPUT(OPEN 
COLLECTOR) 


7.: 
ENABLE 


8.: VCC 


SCHEMATIC 


IF 


A O.l~F 
bypass 
capacitor 
must 
be 
connected 
between 
pins 
8 and 
5 
(See Note 
3). 


TLP552 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current, 
Low Level 
In 
0 
- 
250 
IJA 


Input 
Current, 
High 
Level 
IFH 
7 
- 
20 
rnA 


Supply 
Voltage, 
Output 
VCC 
4.5 
- 
5.5 
V 


High 
Level 
Enable 
Voltage 
VEH 
2.0 
- 
VCC 
V 


Low 
level Enable 
Voltage 
VEL 
0 
- 
0.8 
V 


Fan Out 
(TTL Load) 
N 
- 
- 
8 


Operating 
Temperature 
Topr 
0 
- 
70 
°c 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
20 
mA 


Pulse 
Forward 
Current 
(Note 1) 
IFP 
40 
mA 


Q 
(Note 2) 
0.5 
~ 
Peak Transient 
Forward 
Current 
IFPT 
A 


Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
PD 
40 
mW 


Output 
Current 
10 
50 
mA 


Output 
Voltage 
Vo 
7 
V 
po: 
0 
Supply 
Voltage 
(1 Minute 
Maximum) 
VCC 
7 
V 
Eo-< 
U~ 
Eo-< 
Enable 
Input Voltage 
~ 
VE 
5.5 
V 
Q 
(Not to exceed 
VCC by more 
than 500mV) 


Output 
Collector 
Power 
Dissipation 
Po 
85 
mW 


Operating 
Temperature 
Range 
Topr 
OV70 
°c 


Storage 
Temperature 
Range 
Tstg 
-55'\,125 
°c 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
°c 


Isolation 
Voltage 
BVS 
2500 
Vrms 
I (R.H.~60%, 
AC/l min., 
Note 
4) 


50% duty 
cycle, 
lms pulse width. 


Pulse 
width~llJs, 300pps. 


CHARAerERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP.* 
MAX. 
UNIT 


Input 
Forward 
Voltage 
VF 
IF=lOmA, 
Ta=25°C 
- 
1.65 
1.8 
V 


Input 
Diode 
Temperature 
~ 
!F=lOmA 
-2.0 
mV/oC 
Coefficient 
/':,TA 
- 
- 


Input 
Reverse 
Current 
IR 
VR=5V, 
Ta=25°C 
- 
- 
10 
llA 


Input 
Capacitance 
CT 
VF=OV, 
f=lMHz 
- 
45 
- 
pF 


VCC=5.5V, 
VO=5.5V 


High 
Level 
Output 
Current 
IOH 
IF=25011A, VE=2.0V 
- 
10 
250 
llA 


- 


VCC=5.5V, 
IF=5mA 


Low 
Level 
Output 
Voltage 
VOL 
VEH=2.0V 
- 
0.4 
0.6 
V 


IOL=(Sinking)=13mA 


High 
Level 
Enable 
Current 
IEH 
VCC=5.5V, 
VE=2.0V 
- 
-0.1 
- 
mA 


Low 
Level 
Enable 
Current 
IEL 
VCC=5.5V, 
VE=0.5V 
- 
-1. 6 
-2.0 
mA 


High 
Level 
Supply 
Current 
ICCH 
VCC=5. 5V, 
IF=O 


7 
15 
mA 
- 
VE=0.5V 


Low 
Level 
Supply 
Current 
VCC=5.5V, 
IF=lOmA 
12 
18 
mA 
ICCL 
- 
VE=0.5V 


Current 
Transfer 
Ratio 
erR 
IF=5.OmA, 
RL=lOOO 
- 
1000 
- 
% 


VCC=5V, 
Ta=25°C 


VS=500V, 
R.H.:S:60% 


1012 
rl 
Resistance 
(Input-Output) 
RS 
- 
- 
Ta=25°C 
(Note 4) 


f=lMHz, 
VS=O, 
Ta=25°C 


Capacitance 
(Input-Output) 
Cs 
- 
0.6 
- 
pF 


(Note 4) 


TLP552 


CHARACTERISTIC 
SYMBOL 
TEST 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CIRCUIT 


Propagation 
Delay 
Time 
RL=3S01l, CL=lSpF 
to High 
Output 
Level 
tpLH 
IF=7. SmA 
- 
60 
120 
ns 
(L -+ H) 


Propagation 
Delay 
Time 
RL=3S01l, CL=lSpF 
to Low Output 
Level 
tpHL 
1 
IF=7. SmA 
- 
60 
120 
ns 


(H -+ L) 


Output 
Rise Fall Time 
RL=3S01l, CL=lSpF 


(10-90%) 
tr,tf 
IF=7. SmA 
- 
30 
- 
ns 


Propagation 
Delay 
Time 
of 
RL=3S01l, CL=lSpF 
tELH 
- 
25 
- 
ns 
Enable 
from VEH 
to VEL 
IF=7.SmA, 
VEH=3.0V 
2 


Propagation 
Delay 
Time 
of 
RL=3S01l, CL=lSpF 
25 
tEHL 
- 
- 
ns 
Enable 
from VEL 
to VEH 
IF=7.SmA, 
VEH=3.0V 


Common 
Mode 
Transient 
VCW2OOV, 
RL=3S01l 


Immunity 
at Logic 
High 
C~ 
VO(min. )=2V, 
IF=OmA 
- 
200 
- 
V/Ils 
Output 
Level 
(Note 6) 


3 


Common 
Mode Transient 
VCM=200V, 
RL=3S01l 


Immunity 
at Logic 
Low 
CML 
VO=(max.)=0.8V 
- 
-500 
- 
V/Ils 


Output 
Level 
IF=SmA 
(Note 6) 


A ceramic 
capacitor 
(O.lIlF) should 
be connected 
from pin 
8 and pin 5 to stabilize 


the operation 
of the high 
gain 
linear 
amplifier. 
Failure 
to provide 
the 


bypassing 
may 
impair 
the switching 
properties. 
The 
total 
lead 
length 
between 


capacitor 
and coupler 
should 
not exceed 
lcm. 


Device 
considered 
a two-terminal 
device: 
Pins 
1, 2, 3 and 4 shorted 
together, 


and Pins 
5, 6, 7 and 8 shorted 
together. 


Enable 
Input: No pull 
up resistor 
required 
as the device 
has 
an internal 
pull 
up resistor. 


CML: The maximum 
tolerable 
rate of fall of the 
cornmon mode 
voltage 
to ensure 
the output 
will 
remain 
in the low output 
state 
(i.e., VOUT<0.8V). 


Measured 
in volts 
per microsecond 
(V/Ils) 


CMH: The maximum 
tolerable 
rate of rise 
of the common mode 
voltage 
to ensure 


the output 
will 
remain 
in the high 
state 
(i.e., VOUT>2.0V) 
Measured 
in volts 
per microsecond 
(V/Ils). 


Maximum 
electrostatic 
discharge 
voltage 
for any pins: 
180V 
(C=200pF, 
R=O) 


TLP552 


PULSE 
GENERATOR 


Zo = 50n 
tR=5ns 


IF 
MONITORING 
NODE ;:;o 


CL is approximately 
l5pF which 
includes 
probe and stray wiring 
capacitance. 


3.0 V 


1.5 V 


PULSE 
GENERATOR 
Zo= 
50n 
tR=5ns 


7.5rnA 
de 


IF 


CL is approximately 
l5pF which 
includes 
probe and stray wiring 
capacitance. 


~----2V 


SWITCH 
AT A 
: 
IF = OrnA 


---O.BV 
----------~ 
VOL 


160(V) 
C 
---- 


MH - 
tr(,us) 


160(V) 


tf(,us) 


O.l,uF 


BYPASS 


FULSE 
GEN 
Zo=50n 


OUTPUT 
Vo 
MONITORING 
CL NODE 


OUTPUT 
MONITORING 
CL 
NODE 


OUTPUT 
MONITORING 
NODE 


TLP552 


100 
1 
10 


~ 
... 
is 
<I: 
<I::>u 


Q 
0.1 
<I:g 
<I:0 


""' 


Ta 
2S'C 


J 


I 


7 


I 
I 
/ 
I 
1.2 
1.4 


FORWARD VOLTAGE 


1.6 
1.8 


VF 
(V) 


8 
>'~ 
0 
6 
> 
~..:... 
4 
...< 
0>... 
:> 
2 
".... 
8 


Vcc = SV 
Ta = 2S'C 


RL=3S0n 


RL= 
1kD. 


/' 
RL = 4kD. 


I 
T 


1 
2 
3 


FORWARD CURRENT 


~ 
8 
>~ 
~ 
6 
~..:... 
...< 
0>... 
:> 
2 
".... 
:>0 


1 
r Vcc = sv 


I 
RL=3son 
RL=4kD. 


j). 
l"?"" 
Ta = 70'C 


i \ 
~ b 
Ta= 
o'C 


I 
••. 
\ 
I 
I 
\ 


1 
2 
3 


FORWARD CURRENT 


4 
S 


IF 
(mA) 


... 
100 
Z~ 
SO 
<I::>u 
30 
... ~ 
i;;~ 
~~ 


10 
o 6 
...<H 
'" 
S 
> 
'"...< 
is 
HJ: 


'""..:... 
o.s 
...< 
0 
>... ~ 
:»".~ 
0.4 
... 
:>0 
...< 
0 
...<> 
'"> 
'" 
0.3 
...< 
~ 
...< 


0.2 


•.•..•.•... 


-- 


0.3 
1 
3 


FORWARD CURRENT 
IF 


10 


(mA) 


IF 
2S0,uA 


VCC 
S.SV 


1-0 


VO= S.SV 


.... 


••••..... 


....•F I 


o 
10 
20 
30 
40 
SO 
60 
70 


AMBIENT 
TEMPERATURE 
Ta 
(~) 


IF= 
SmA 


VCC=S.SV 
VE=2 
V 


- 


IOL=16mA 


- 


rTIl 
- 


11.0 
n 


o 
20 
40 


AMBIENT 
TEMPERATURE 


60 


Ta 
CC) 


120 


~ 
100 


f-<r;; 
>- " 
80 
j ., 
e 
"'l~ 
o ::i 
60 
a 
<>. 
~- 
f-< 


c'§ 
~ 
40 


-< 
<>. 
13- 
a: 
20 
'" 


I 
I 
I 
L 
tpLH - 
RL=4 
k.n 


I 
[ 


tpLH - I- 
1k.n 


~ 
tpHL 
tpLH 
3sod 
- I- 
3S0.n 


~lk.n 
4k.n 


Ta = 2S"C 


Vcc=SV 


7 
9 
11 
13 
IS 
17 
19 


FORWARD CURRENT 
IF 
(mA) 


Vcc-SV 
I 
I 
IF=7.SmA 
I 
I 


tf 
RL - 
4k"l 


I 
, 
tf 
1k.n 
f-- 


I 
I 


I 
I 


tf 
3S0.n 


I 
tr 
3S0.n 


I 
I 
i~R 


10 
20 
30 
40 
SO 
60 


A~IENT 
TEMPERATURE 
Ta 
(~) 


80 


70 


"'l 
;:;; 
;:; 
60 


>-,--., 
j~ 
SO 
"'l., 
oe 
z~ 
83 
40 
f-<"'l 
Ci- 
-< • 
30 
"',..,~3 


"'l 
20 
,.., 


<Il-< 
15 
10 


-. 


tpLH 


RL=4k.n 
_ 


I 
3S0~ 


tpLH 
",lk.n 


I 


3S0.n 


" 
1k.n 
tpHL 
'" 
4k.n 
IT 


Vcc=SV 


IF = 7.SmA 


10 
20 
30 
40 
SO 
60 
70 


AMBIENT TEMPERATURE 
Ta 
("C) 


t EHL 
, t ELH - 
Ta 


Vcc=SV 
T 
T 
VEH=3V 
I 
RL=4k.n 
IF 
7.SmA f-- tELH 


tELH 
1k.n 


tELH 
3S0.n 
- 


3S0.n 


tEHL 
'\' 
1k.n 
4k.n 


I 


10 
20 
30 
40 
SO 
60 


AMBIENT TEMPERATURE 
Ta 
(~) 


TLP553 


CURRENT 
LOOP DRIVER. 


LOW INPUT CURRENT 
LINE RECEIVER. 


CMOS 
LOGIC 
INTERFACE. 


TELEPHONE 
RING 
DETECTOR. 


MICROPROCESSOR 
SYSTEM 
INTERFACE. 


The TOSHIBA 
TLP553 
consists 
of a GaA~As 
infrared 


emitting 
diode 
and a split-Darlington 
output 


configuration 
pho~odetector. 


A high 
speed GaA~As 
LED and an integrated 
high gain 


photo-detector 
provide 
extremely 
high current 
trans- 


fer ratio. 
So TLP553 
is suitable 
for use in CMOS, 


LSTTL 
or other 
high 
speed, 
low power applications. 


Isolation 
Voltage: 
2500Vrms 
(Min.) 


Current 
Transfer 
Ratio: 
400% Min. 
(IF=0.5mA) 


Switching 
time 
: tpHL=2~s 
(Typ.) 


tPLH=4~s 
(Typ.) 


@RL=4.7kQ, 
IF=0.5mA 


Performance 
guaranteed 
over 
temperature 


UL recognized 
: File No. E67349 


J EDEC 


EIAJ 


TOSHIBA 
II-lOCI 


IF 
mo",~ f 


CATHODE ~ 
::::::: 


3 


-1: N.C. 


2: 
ANODE 


3: 
CATHODE 


4: 
N.C. 


5: 
GROUND 


6: 
OUTPUT 


7 : OUTPUT 
BASE 


8: 
VCC 
I 


TLP553 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
(Note 1) 
IF 
20 
mA 


Pulse 
Forward 
Current 
(Note 2) 
IFF 
40 
rnA 


>=> 
Peak Transient 
Forward 
Current (Note 3) 
IFP 
1 
A 
~ 
H 
Reverse 
Voltage 
VR 
5 
V 


Diode 
Power 
Dissipation 
(Note 4) 
PD 
35 
m.! 


Output 
Current 
(Note 5) 
10 
60 
rnA 


~ 
Output 
Voltage 
Vo 
-0.5 
to 18 
V 
0 
Hu 
Supply 
Voltage 
VCC 
-0.5 to 18 
V 
~ 
H~ 
Emitter-Base 
Reverse 
Voltage 
VEB 
0.5 
V 
>=> 
Output 
Power Diss ipation 
(Note 6) 
Po 
100 
mW 


Operating 
Temperature 
Range 
Topr 
-40 to 85 
°C 


Storage 
Temperature 
Range 
Tstg 
-55 to 125 
°c 


Lead 
Solder 
Temperature 
(10 sec. ) (Note 7) 
Tsold 
260 
°C 


Isolation 
Voltage 
(AC, 1 min., 
RH ~ 60%) 
BVS 
2500 
Vrms 
(-Note 8) 


Derate 
linearly 
above 
50°C 
free-air 
temperature 
at a rate of 0.27mAjoC. 


50% duty 
cycle, 
Ims pulse width 


Note 
1 


Note 
2 


Note 
3 


Note 4 


Note 
5 


Note 
6 


Note 
7 


Note 
8 


Pulse width 
l).1s,300pps 


Derate 
linearly 
above 
50°C 
free-air 
temperature 
at a rate of 0.47mWjoC. 


Derate 
linearly 
above 
25°C free-air 
temperature 
at a rate of 0.6rnAjoC. 


Derate 
linearly 
above 
25°C free-air 
temperature 
at a rate of ImWjoC. 


Soldering 
portion 
of lead 
: up to 2mm from body of the device. 


Device 
considered 
a two-terminal 
device: 
Pins 
1,2,3, 
and 4 shorted 


together 
and Pins 5,6,7, 
and 8 shorted 
together. 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
- 
16 
V 


Forward 
Current 
IF 
- 
- 
15 
mA 


Output 
Current 
10 
- 
- 
30 
mA 


Operating 
Temperature 
Topr 
0 
- 
70 
°C 


TLP553 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. * MAX. 
UNIT 


Input 
Forward 
Voltage 
VF 
IF=1.6mA, 
Ta=25°C 
- 
1.55 
1.7 
V 


Temperature 
Coefficient 
of 
!:-YF 


6Ta 
IF=1.6mA 
- 
-1.9 
- 
mV/oC 
Forward 
Voltage 


Reverce 
Current 
IR 
VR=5V, 
Ta=25°C 
- 
- 
10 
fJA 


Input 
Capacitance 
CIN 
f=lMHz, 
VF=O 
- 
45 
- 
pF 


Logic 
High 
Output 
IOH 
VF=0.8V, 
VO=VCC=18V 
- 
0.1 
100 
fJA 
Current 


Logic 
High 
Supply 
Current 
ICCH 
IF=OmA, 
VO=Open 
- 
10 
- 
nA 
VCC=5V 


Logic 
Low 
Supply 
Current 
ICCL 
IF=1.6mA, 
VO=Open 
- 
0.3 
- 
mA 
VCC=5V 


IF=0.5mA, 
VO=0.4V 
400 
1000 
- 
VCC=4.5V 
% 
Current 
Transfer 
Ratio 
IO/IF 
IF=1.6mA, 
VO=0.4V 
500 
900 
- 
VCC=4.5V 


IF=1.6mA, 
Io=6.4mA 
- 
0.1 
0.4 
VCc=4.5V 


IF=5mA, 
IO=15mA 
- 
0.1 
0.4 
V 
Logic 
Low Output 
VCC=4.5V 
Voltage 
(Note 6) 
VOL 
IF=12mA, 
IO=24mA 
- 
0.2 
0.4 
VCC=4.5V 


R.H.<60% 
Input-Output 
Insulation 
t=5s-: Vs = 3000Vdc 
- 
- 
100 
fJA 
Leakage 
Current 
IS 
Ta=25°C 
(Note 8) 


Resistance 
(Input-Output) 
RS 
~a=Z~~~~R.H.<607 
,r- 
A) 
- 
1012 
- 
r2 
S-50 V 1~ 
-. 
Nnr", 
Capacitance 
(Input-Output) 
Cs 
f=lNHz'¥~=~5°C 
(Note 8) 
- 
0.6 
- 
pF I 


TEST 


CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUIT 


Propagation 
Delay 
Time 
IF=O.SmA, 
RL=4. 7kll 
- 
2 
2S 


to Logic 
Low at Output 
tpHL 
1 
IF=12mA, 
RL=270Q 
- 
0.3 
1 
\.Is 
(H-+L) (Note 9, 10) 


IF=1.6mA, 
RL=2.2kQ 
- 
- 
- 


IF=O.SmA, 
RL=4. 7kQ 
- 
4 
60 
Propagation 
Delay 
Time 


1 
IF=12mA, 
RL=270Q 
- 
1 
7 
\.Is 
to Logic 
High 
at Output 
tpLH 


(L-+H) (Note 9, 10) 
IF=1.6mA, 
RL=2 .2kQ 
- 
- 
- 


Common 
Mode 
Transient 
IF=OmA, 
RL=2.2kQ 


Immunity 
at Logic 
High 
CMH 
2 
VCM=400Vp_p 
- 
SOO 
- 
v/\.Is 
Level 
Output 
(Note ll) 


Common Mode 
Transient 
IF=1.6mA, 
RL=2.2kQ 
Immunity 
at Logic 
Low 
CML 
2 
VCM=400Vp_p 
- 
-SOO I 
- 
V/lls 
Level 
Output 
(Note ll) 


Note 
10 


Note 
11 


Use of a resistor 
between 
pin Sand 
7 will 
decrease 
gain and delay 
time. 


Common 
mode 
transient 
immunity 
in Logic 
High 
level 
is the maximum 
tolerable 
(positive) 
dVCM/dt 
on the leading 
edge of the common 
mode 
pulse, 
VCM, 
to 


assure 
that 
the output 
will 
remain 
in a Logic 
High 
state 
(i.e., VO>2.0V). 


Common 
mode 
transient 
immunity 
in Logic 
Low level 
is the maximum 
tolerable 


(negative) 
dVCM/dt 
on the trailing 
edge of the common mode 
pulse 
signal, 
VCM, 
to assure 
that 
the output 
will 
remain 
in a Logic 
Low 
state 
(i.e., VO<0.8V). 


TLP553 


Vo 


( SATURATED 
RESPONSE) 


IF 
~ 


o 


Vo 
I~ 


(NON- 
90~ 
SATURATED 
RESPONSE) 


PULSE 


GEN. 
Zo=50n 


t r=5ns 


IO~ 
DUTY 
CYCLE 
I/f< 
1001's 


""r 


V 
90~ 
CM 
IO~ 


tr 


Vo 
~-------2V 


SWITCH 
AT A 
I F~OmA 


___ 
O.8V 


Vo 
----------~- 
VOL 


320V 


C 
---- 
MH - 
tr(I'S) 
320V 
CML = tf(l's) 


BJ.... 


VFF -=- 
I 


TLP554 


HIGH SPEED, 
LONG DISTANCE 
ISOLATED 
LINE RECEIVER 


MICROPROCESSOR 
SYSTEM 
INTERFACES 


DIGITAL 
ISOLATION 
FOR A/D, 
D/A CONVERSION 


COMPUTER-PERIPHERAL 
INTERFACES 


GROUND 
LOOP ELIMINATION 


The TOSHIBA 
TLPSS4 
photocoupler 
combines a GaAlAs 


light emitting 
diode with 
an integrated 
high gain photo- 


detector. 
This combination 
of TOSHIBA 
designed 
and 


manufactured 
semiconductor 
devices brings 
new high 


performance 
capabilities 
to designers 
of 
isolated 
logic 


and data communication 
circuits. 


The new low current, 
high speed GaAlAs 
emitter 


manufactured 
with an unique 
LPE junction, 
has the virtue 


of fast rise and fall time at low drive currents. 


The output 
of the shielded 
integrated 
detector 


circuit 
is an open collector 
shottly 
clamped 
transistor. 


The shield, which 
shunts 
capacitively 
coupled 
common 


mode noise 
to ground, 
provides 
a guaranteed 
transient 


immunity 
specification 
of lOOOV/fiS. 


Input Current 
Thresholds 


Switching 
Speed 


IF=SnA Max. 


5MBd 


Common Mode Transient 
Immunity: 
±lOOOV/fiS Min. 


Guaranteed 
Performance 
Over Temp. 
: 
O°C_70°C 


Isolation Voltage 


UL Recognized 


2S00Vrms 
Min. 


File No. E67349 


(Positive Logic) 


INPUT 
ENABLE 
OUTPUT 


H 
H 
L 


L 
H 
H 


H 
L 
H 


L 
L 
H 


1 
4, 


I 
9.66±o.25 
I 


JEDEC 


EIAJ 


TOSHIBA 


1: NC 


2:ANODE 


3: CATHODE 


7 
4,: NC 


5:0ND 


6 
6:VO(OUTPUT) 


7: VE(ENABLE) 


5 
S:VCC 


SCHE~'ATIC 


IF 


2J 


I 


VF 
~: 


3 
I 


A O.l\lF bypass 
capacitor 
must connected 


between 
pins 8 and 5 


(See Note 1). 


TLP554 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input Voltage, 
Low Level 
VFL 
-3 
0 
l.0 
V 


Input 
Current, 
High 
Level 
IFH 
6.3* 
- 
20 
mA 


Supply 
Voltage, 
Output 
VCC 
4.5 
5 
5.5 
V 


High 
Level 
Enable 
Voltage 
VEH 
2.0 
- 
VCC 
V 


Low Level 
Enable 
Voltage 
VEL 
0 
- 
0.8 
V 


Fan 
Out 
(TTL Load) 
N 
- 
- 
8 


Operating 
Temperature 
Topr 
-40 
- 
85 
°c 


* 6.3mA 
is guard 
banded 
value 
which 
allows 
for at least 
20% CTR degradation. 
Initial 
input 
current 
threshold 
value 
is 5mA or less. 


CHARACTERISTIC 
SY'~BOL 
~.ATING 
UNIT 


Forward 
Current 
IF 
20 
mA 
Q 
<1l 
H 
Reverse 
Voltage 
VR 
5 
V 


Output 
Current 
10 
25 
mA 


Output 
Voltage 
Vo 
-0.5'1,7 
V 


pc: 
VCC 
0 
Supply 
Voltage 
(1 Minute 
Maximum) 
7 
V 
f-< 
U 
<1l 
f-< 
Enable 
Input Voltege 
VE 
<1l 
5.5 
V 
Q 
(Not to exceed 
VCC 
by more 
than 500mV) 


Output 
Collector 
Power 
Dissipation 
Po 
40 
mW 


Operating 
Temperature 
Range 
Topr 
-40'1,85 
°c 


Storage 
Temperature 
Range 
Tstg 
-55'1,125 
°c 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
°c 


Isolation 
Voltage 
BVS 
2500 
Vrms 
(R.H;;;60%,AC/l min., 
Note 
3) 
I 


* 
CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Forward 
Voltage 
VF 
IF=lOmA, 
Ta=25°C 
- 
1.65 
1.8 
V 


Input Diode 
Temperature 
~ 
IF=lOmA 
- 
-2.0 
- 
~VrC 
Coefficient 
<ITA 


'Input Reverse 
Current 
IR 
VR=5V, 
Ta=25°C 
- 
- 
10 
J-tA 


Input 
Capacitance 
CT 
VF=OV, 
f=lMHz 
- 
45 
- 
pF 


VF=1.0V, 
VO=5.5V 
10 
250 
VE=2.0V 
- 


High 
Level 
Output 
Current 
IOH 
J-tA 
VF=1.0V, 
VO=5.5V 
- 
0.5 
10 
Ta=25°C, 
VE=2.0V 


Low Level 
Output 
Voltage 
IF=5mA, 
VE=2.0V 
0.4 
0.6 
V 
VOL 
IOL(Sinking)=13mA 
- 


Input 
Current 
Logic 
Low 
IFH 
IOL(Sinking)=13mA 
- 
- 
5 
mA 
Output 
Level 
VE=2.0V, 
VOL=0.6V 


High 
Level 
Supply 
Current 
ICCH 
IF=OmA, 
VCC=5.5V 
- 
7 
15 
mA 


VE=0.5V 


Low Level 
Supply 
Current 
ICCL 
IF=lOmA, 
VCC=5.5V 
- 
12 
19 
mA 
VE=0.5V 


Low Level 
Enable 
Current 
IEL 
VCC=5.5V, 
VE=0.5V 
- 
-1.6 
-2.0 
mA 


High 
Level 
Enable 
Current 
IEH 
VCC=5.5V, 
VE=2.0V 
- 
-1 
- 
mA 


High 
Level 
Enable 
Voltage 
VEH 
2.0 
- 
- 
V 


Low Level 
Enable 
Voltage 
VEL 
- 
- 
0.8 
V 


Input-Output 
Leakage 
VS=3540V 
DC, R.H.s..60% 


Current 
IS 
Ta=25°C, 
t=5 second 
- 
- 
100 
p.A 


(Note. 
3) 


Resistance 
(Input-Output) 
RS 
Vs=500V'~~~i~~gl.(Note.3) 
- 
1012 
- 
n 


Capacitance 
(Input-Output) 
Cs 
f=lMHz·H~~5·C 
(Note.3) 
- 
0.6 
- 
pF 


TLP554 


TEST 


CHARACTERISTICS 
SYMBOL 
CIR- 
TEST CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 
CUlT 


Propagation 
Delay Time 
tpLH 
PL=350n, 
CL=15pF 
- 
60 
120 
ns 
to High Output 
Level 
(L->H) 


Propagation 
Delay 
1 
Iy=7.5mA 
Time 
to Low Output 
Level 
(H->L) 
tpHL 
- 
60 
120 
ns 


Output 
Rise Time 
(10-90%) 
tr 
RL-350n, 
CL=15pF 
- 
30 
- 
ns 


Output 
Fall Time 
(90-10%) 
tf 
IF=7.5mA 
- 
30 
- 
ns 


Propagation 
Delay 
Time of 
25 
- 
tELH 
- 
ns 
Enable 
from VEH 
to VEL 
RL=350n, 
CL=15pF 


Propagation 
Delay Time of 
2 
IF=7.5mA, 
VEW3.OV 


Enable 
from VEL to VEH 
tEHL 
- 
25 
- 
ns 


Common Mode Transient 
VCW4OOV, 
RL=350n 


Immunitv 
at Logic High 
OiH 
VO(min.)=2V, 
1000 
1000 
- 
V/llS 
Output Level 
Iy=OmA 
(Note 2) 


3 


VCW4OOV, 
RL=350ll 
Common Mode Transient 
Immunity 
at Logic Low 
CML 
VO(max.)=0.8V 
-1000 
-1000 
- 
V/llS 
Output 
Level 
IF=7.5mA 
(Note 2) 


Note 1. The VCC supply voltage 
to each TLP554 
isolator must be bypassed 
by a O.lllF 
capacitor 
to stabilize 
the operation 
of the high gain amplifier. 
This can 
be either 
a ceramic 
or solid tantalum 
capacitor 
with good high frequency 


characteristic 
and should be connected 
as close as possible 
to the package 
VCC and GND pins of each device. 


Note 2. CML 
• The maximum 
tolerable 
rate of fall of the common mode voltage 
to ensure 
the output 
will remain 
in the low output 
state (i.e., VOUT<0.8V). 
Measured 
in volts 
per microsecond 
(V/llS). 


CMH 
The maximum 
tolerable 
rate of rise of the common mode voltage 
to ensure 
the output will 
remain 
in the high state 
(i.e., VOUT>2.0V). 


Measured 
in volts 
per microsecond 
(V/llS). 


Note 3. Device 
considered 
a two-terminal 
device: 
Pins 1,2,3 and 4 shorted 
together, 
and Pins 5,6,7 and 8 shorted 
together. 


Note 4. Enable' 
No pull up resistor 
reauired 
as the device 
has an internal 
pull up 
Input 
resistor. 


Note 5. Maximum 
electrostatic 
discharge 
voltage 
for any pins: 180V 
(c=200pF, R=O) 


TLP554 


PULSE 
GENERATOR 
20=50.0. 


tR=5n8 


IF 
MONITORING 
NODE 


CL is approximately 
lSpF which 
includes 
probe and stray 
wiring 
capacitance. 


PULSE 
GENERATOR 
20=50.0. 
tR=5n8 


7.5mA 


de 
IF 


CL is approximately 
lSpF which 
includes 
probe and stray wiring 
capacitance. 


SWITCH 
AT 
B 


C 
_ 
320(V) 
MH- tr(\ls) 


Ii< 
CD 


"- 


CD 


...• 
« 
RL 
Po. 
d 
>< 
<Xl 
Vo 
OUTPUT 
MONITORING 


CL 
NODE 


RL 


Vo 
OUTPUT 
MONITORING 
CL 
NODE 


RL 
Vo 
OUTPUT 
MONITORING 
NODE 


TLP554 


100 
~~ 
E~ 


10 
I"< 
H 


•...z 
fil 
1 
gj 
::0 
0 
~ 
0.1 
~ 
~ 
0 
I"< 


8 
~ 
>~ 


0 
6 
> 


fil0~ 
4 
•... 
..:l 
0 
> 
•... 
2 
::0 
P<•... 
::0 
0 


Vcc = 5V 


Ta = 25"C 


~~ 
/ 
RL=350D, 


I /' 
1 kD, 


V 
4kD, 


\ 


I 


1 
2 
3 


FORWARD CURRENT 


5 


(mA) 


10 


~ 
> 
8 


0 
> 


fil 
6 
0~ 
•... 
..:l 
0 
4 
> 
•... 
::0 
P<•... 
2 
::0 
0 


Vcc 
= 5V 


-- 
RL= 
350D, 


--- 
RL = 4kD, 


~'\, ~ 
Ta=70·C 


" 


~O 


(1 \ 


I 


\- 


,.-... - 2.6 
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•..• E - 2.4 
~~ 
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~"'" 
. 
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z 
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..:l 
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::0> 
P<~ 
•... 
::0o 
..:l 
0 
..:l> 
fil 
> 
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..:l 


15 
..:l 


0.2 
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~ 


0.3 
1 
3 
ill 


FORWARD CURRENT 
IF 
(mA) 


VF 
lV 


VCC 
5.5V 


VO=5.5V 


- 
-- 
I 


o 
20 
40 


AMBIENT 
TEMPERATURE 
60 


Ta 
("C) 


IF = 5mA 


VCC = 5.5V 


VE = 2V 


- 
IOL=16mA 


- 
12.8 
- 
9.6 
6.4 


60 


Ta 
("C) 


120 


~ 
100 


H 
E-<~ 


~ 
Q) 
80 
..; r: 
H~ 
I'iI 
~ 
:I: 
60 
z H 
o 
P. 


H" 
E-< 
40 
..; 
H 
o :I: 
..; 
p. 
p,,, 
0 
20 
po;p, 


I - 
I I , 


tpLH 
RL=4k11 


I 
I 


tpLH - ~ 
lk11 


...••- 


tnHL 
tpLH 
35011 
- ~ 
35011 


"lkil 
, 4k11 


Ta = 25"C 


VCC=5V 


7 
91113 


FORWARDCURRENT 


15 
17 
IF (mA) 


320 


~ 


Q) 
300 
r:~ 


'H" 
280 


h 
80 
" 


I'iI 
:>i 
60 
H 
E-< 


H 
H 
40 
..; 
I'« 
..i 
'" 
20 
H 
po; 


Vcc = 5V 
I 
I I 


IF = 7.5mA 
I 
I I 


tf 
RL=4k11 


I 
I 
I 


tf 
- 
lk11 
_ 


I 
I 
I 


I 
I 
I 


tf 
35011 
I 
I 


tr 
35011 


I 


lk11 


I 
4k11 


10 
20 
30 
40 


AMBIENT TEMPERATURE 


50 
60 


Ta 
("C) 


120 


I'iI 
100 


:>i 
H 
E-<~ 


Q) 
80 
~ 
r: 
..;~ 
H 
I'iI 
~ 
:I: 
60 
H 
Z 
P. 
0" 
H 
E-< 
..; 
H 
40 
o :I: 
..; 
p. 
p,,, 
0 
po; 
20 
p, 


tnLH 


RL=~ 


35011 


tpLH 
/lk11 


35011 


tpHL 
"-lk11 


4k11 


1 


VCC=5V 


IF = 7.5mA 


10 
20 
30 
40 


AMBIENT TEMPERATURE 


50 
60 


Ta 
("C) 


Q) 
r: 
80 
:I: 
H 
I'iI" 
70 
~ 
:I: 
I'iI" 
60 


I'iI 
:>i 
H 
50 
E-< 
~..; 
H 
I'iI 
40 
~ 
z0 
H 
30 
E-<..; 
0 
P': 
20 
0 
~ 


I'iI 
10 
H 
I'Q..; 
Z 
I'iI 


Vcc =5V 


VEH= 3V 
I 
RL=4k11 
e- 


IF 
7.5mA 
tELH 


tELH 
lk11 


tELH 
35011 
;:::;; 


35011 


tEHL ~~11I' k11 


10 
20 
30 
40 


AMBIENT TEMPERATURE 
50 
60 


Ta 
("C) 


TLP555 ======== 


ISOLATED 
BUSS 
DRIVER 


HIGH 
SPEED 
LINE RECEIVER 


t1ICROPROCESSOR 
SYSTE~1 INTERFACES 


tl0S FET GATE 
DRIVER 


TRANSISTOR 
INVERTER 


The Toshiba 
TLP555 
consists 
of a GaAfAs 
light emitting 


diode and integrated 
high gain, high 
speed photodetector. 


This unit is 8-lead DIP package. 


The detector 
has a three state output 
stage that 


provides 
source 
drive and sink drive, 
and built-in 


Schmitt 
trigger. 
The detector 
IC has an internal 
shield 


that provides 
a guaranteed 
common mode 
transient 


immunity 
of lOOOV/~s. 
TLP555 
is buffer 
logic type. 


For inverter 
logic type, TLP558 
is in line-up. 


Input Current 


Power 
Supply Voltage 


Switching 
Speed 


IF=1.6mA 


VCC=4.5-20V 


tpHL,tpLH=400ns 
Max. 


Common Mode Transient 
Immunity 


±1000V/~s 
Min. 


• Guaranteed 
Performance 
Over Temp. 


-25-85°C 


Isolation 
Voltage 


UL Recognized 


2500Vrms 
Min. 


File No. E67349 


8 
5 
W 
1 
4, 


9.55±025 
ET'~ 
+01 
025 - 005 


17085 - a80 I 


JEDEC 


EIAJ 


TOSHIBA 


PIN CONFIGUnATIO~ 
(TOP VIEW) 


1: 
NC 


8 
2: ANODE 
3: CATHODE 


7 
4: 
NC 


5 
5: GND 
6: VE 
(ENABLE) 


5 
7: Vo 
(OUTPUT) 
8: VCC 


INPUT 
ENABLE 
OUTPUT 


H 
H 
Z 


L 
H 
Z 


H 
L 
H 


L 
L 
L 


TLP555 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Input 
Current, 
ON 
IF(ON) 
2* 
- 
5 
mA 


Input Voltage, 
OFF 
VF(OFF) 
0 
- 
0.8 
V 


Supply 
Voltage 
VCC 
4.5 
- 
20 
V 


Enable 
Voltage 
High 
VEH 
2.0 
- 
20 
V 


Enable 
Voltage 
Low 
VEL 
0 
- 
0.8 
V 


Fan 
Out 
(TTL Load) 
N 
4 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


* 2mA condition 
permits 
at least 
20% CTR degradation 
guardband. 
Initial 
switching 
threshold 
is 1.6mA 
or less. 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
10 
mA 


0 
izl 
Peak 
Transient 
Forward 
Current 
(Note 1) 
IFPT 
1 
A 
H 
Reverce 
Voltage 
VR 
5 
V 


Output 
Current 
10 
40/-25 
mA 


Peak 
Output 
Current 
(Note 2) 
lOp 
80/-50 
mA 


~ 
Output 
Voltage 
Vo 
-0.5-20 
V 
0 
t-< 
Supply 
Voltage 
VCC 
-0.5-20 
V 
u 
izl 
t-< 
Three 
State 
Enable 
Voltage 
VE 
-0.5-20 
V 
izl0 
Output 
Power 
Dissipation 
(Note 3) 
Po 
100 
mW 


Total 
Package 
Power 
Dissipation 
(Note 4) 
PT 
200 
mW 


Operating 
Temperature 
Range 
Topr 
-40-85 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-125 
°c 


Lead 
Solder 
Temperature 
(10 sec.)** 
Tsold 
260 
°c 


Isolation 
Voitage(AC, 
lmin. ,R.H:O;60%, Ta=25°C) (Note 5) 
BVS 
2500 
Vrms 


Note 
1 
Pulse 
Width:O;l/1s, 300pps 


Note 
2 
Pulse 
Width:O;5/1s, Duty 
Ratio:O;O.025 


Note 
3 
Derate 
1.8mW;oC 
above 
70°C ambient 
temperature. 


Note 
4 
Derate 
3.6mW;oC 
above 
70°C ambient 
temperature. 


Note 
5 
Device 
considered 
a tow terminal 
device 
: pins 
1,2,3 
and 4 shorted 
together, 


and pins 
5,6,7 
and 
8 shorted 
together. 


** 1.6mm 
below 
seating 
plane. 


TLP555 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. * 
MAX. 
UNIT 


Input 
Forward 
Voltage 
VF 
IF=5mA, 
Ta=25°C 
- 
1.55 
1.7 
V 


Temperature 
Coefficient 
of 
dVF/dTa 
IF=5rnA 
-2.0 
mV /°C 
Forward 
Voltage 
- 
- 


Input 
Reverse 
Current 
IR 
VR=5V, 
Ta=25°C 
- 
- 
10 
I1A 


Input 
Capacitance 
CT 
VF=OV, 
f=lMHz, 
Ta=25°C 
- 
45 
- 
pF 


Output 
Leakage 
Current 
IOHH 
IF=5mA,Vcc=4.5V 
I VO=5.5V 
- 
- 
100 
I1A 
(VO >VCC) 
VE=GND 
I VO=20V 
- 
2 
500 


Logic 
Low 
Output 
Voltage 
IOL=6.4mA, 
VF=0.8V 
0.4 
0.5 
VOL 
- 
V 
VE=0.8V 


Logic 
High 
Ouptut 
Voltage 
IOH=-2.6mA, 
IF=1.6mA 
VOH 
2.4 
3.3 
- 
V 
VE=0.8V 


Logic 
Low 
Enable 
Current 
IEL 
VE=0.4V 
- 
-0.13 
-0.32 
mA 


VE=2.7V 
- 
- 
20 


Logic 
High 
Enable 
Current 
IEH 
VE=5.5V 
- 
- 
100 
I1A 


VE=20V 
- 
0.01 
250 


Logic 
Low 
Enable 
Voltage 
VEL 
- 
- 
0.8 
V 


Logic 
High 
Enable 
Voltage 
VEH 
2.0 
- 
- 
V 


Logic 
Low 
Supply 
Current 
ICCL 
VF=OV 
VCC=5.5V 
- 
5 
6.0 
mA 
VE=GND 
VCC=20V 
- 
5.6 
7.5 


Logic 
High 
Supply 
Current 
ICCH 
IF=5mA 
VCC=5.5V 
- 
2.5 
4.5 
mA 


VE=GND 
VCC=20V 
- 
2.8 
6.0 


IOZL 
IF=5mA,VE=2V 
VO=0.4V 
- 
1 
-20 


High 
Impedance 
State 
VF=OV 
VO=2.4V 
- 
- 
20 
Output 
Current 
I1A 
IOZH 
VE=2V 
VO=5.5V 
- 
- 
100 


VO=20V 
- 
0.01 
500 


Logic 
Low 
Short 
Circuit 
VF=OV 
VO=VCC=5.5V 
25 
55 
- 
Output 
Current 
(Note 6) 
IOSL 
mA 
VE=0.8V 
VO=VCC=20V 
40 
80 
- 


Logic 
High 
Short 
Circuit 
IOSH 
IF=5mA,Vo=GND 
VCC=5.5V 
-10 
-25 
- 
mA 
Output 
Current 
(Note 6) 
VE=0.8V 
VCC=20V 
-25 
-60 
- 


Input 
Current 
Logic 
IFH 
VE=0.8V, 
Io=-2.6mA 
0.4 
1.6 
rnA 
High 
Output 
- 


VO> 
2.4V 


Input 
Voltage 
Logic 
VFL 


VE=0.8V, 
IO=6.4rnA 
0.8 
V 
- 
- 
Low 
Output 
VO<0.4V 
* All 
typical 
values 
are 
at Ta=25°C, 
VCC=5V, 
IF(ON)=3rnA unless 
otherwise 
specified. 


-541 
- 


I 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP.* 
MAX. 
UNIT 


Input 
Current 
Hysteresis 
IHYS 
VCC=5V, 
VE=GND 
- 
0.05 
- 
mA 


VS=3000VDC, 
R.H. S 60% 
Input-Output 
IS 
Ta=25°C, 
t=5sec. 
- 
- 
100 
IiA 
Insulation 
Leakage 
Current 
(Note 5) 


Resistance 
(Input-Output) 
RS 
VS=500VDC, 
R.Hs 
60% 
1012 
n 
- 
- 
Ta=25°C 
(Note 5) 


VS=OV, 
f=U1Hz, 
Ta=25°C 
Capacitance 
(Input-Output) 
Cs 
- 
LO 
- 
pF 


(Note 5) 


TEST 


CHARACTERISTIC 
SYMBOL 
CIR- 
TEST 
CONDITION 
MIN. 
TYP. * 
MAX. 
UNIT 
CUlT 


Propagation 
Delay 
Time 
to 
Logic 
High 
Output 
Level 
tpLH 
IF=0~3mA 
- 
235 
400 
ns 
(Note 7) 


Propagation 
Delay 
Time 
to 
Logic 
Low Output 
Level 
tpHL 
1 
IF=3~OmA 
- 
250 
400 
ns 
(Note 7) 


Output 
Rise 
Time 
(10-90%) 
tr 
IF=0~3mA 
- 
35 
75 
ns 


Output 
Fall 
Time 
(90-10%) 
tf 
IF=3~OmA 
- 
20 
75 
ns 
Output 
Enable 
Time 
to Logic 
VE=3~OV 
High 
tpZH 
- 
- 
ns 


Output 
Enable 
Time 
to Logic 
VE=3~OV 
Low 
tpZL 
- 
- 
ns 
2 
Output 
Disable 
Time 
from 
VE=0~3V 
Logic 
High 
tpHZ 
- 
- 
ns 


Output 
Disable 
Time 
from 
VE=0~3V 
Logic 
Low 
tpLZ 
- 
- 
ns 


Common 
Mode 
Transient 
IF=l. 6mA, VCM=50V 
Immunity 
at Logic 
High 
CMH 
VO(Min)=2V 
-1000 
- 
viliS 
Output 
(Note 8) 
3 
Common 
Mode 
Transient 
IF=OmA, 
VCW50V 
Immunity 
Logic 
Low Output 
CML 
1000 
- 
viliS 


(Note 8) 
VO(Max)=0.8V 


TLP555 


Duration 
of output 
short circuit 
time should not exceed 
lOms. 


The tpLH propagation 
delay is measured 
from the 50% point 
on the leading 
edge 


of the input pulse 
to the 1.3V point 
on the leading edge of the output 
pulse. 


The tpHL propagation 
delay 
is measured 
from the 50% point 
on the trailing edge of 


the input pulse 
to the 1.3V point 
on the trailing 
edge of the output 
pulse. 


CML is the maximum 
rate of rise of the cornmonmode voltage 
that can be 


sustained 
with 
the output voltage 
in the logic low state 
(VO<o. 8V) . 


CMH is the maximum 
rate of fall of the common mode voltage 
that can be 


sustained 
with 
the output voltage 
in the logic high 
state 
(VO>2.0V). 


PULSE 


GENERATOR 
tr = tf = 5 n8 


OUTPUT 
Vo 


MONITORING 
NODE 


D3 
D4 


DI-D4 
: IS1588 


c::o 
Ol 
'" 
Dl 


CL is approximately 
15pF which 
includes 


probe and stray wiring 
capacitance. I 


TLP555 


3.0V 
1.3V 
OV 


VOH 
~1.5V 
OUTPUT Vo 


IF=IF(ON) 
SI 
OPEN 


S2 
CLOSED 


VOH ---------~\ 
r- 
'J-VO(MIN.) 
* 
SWITCH AT A: IF = 1.6mA 


PULSE 


GENERATOR 
20 = 50D. 


tr = tf =5ns 


INPUT 
VE 


MONITORING 
NODE 


5V 


bSI 


C 
0 
C\1 
«) 
Dl 


D2 


C 
D3 
'" 
D4 
'" 
Dl- 
D4 
S2 
: IS 1588 


CL 
is approximately 
lSpF 
which 
includes 


probe 
and 
stray 
wiring 
capacitance. 


OUTPUT Vo 
MONITORING 
NODE 


Clll'F 
BYPASS 


TLP611J 


PROGRAMMABLE 
CONTROLLERS 


AC-OUTPUT 
MODULE 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP611J 
consists 
of a photo- 


thyristor 
connected 
inverse 
parallel 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitt- 


ing diode 
in an eight 
lead 
plastic 
DIP package. 


8 
7 
6 
5 
Cd] 
1 
2 
3 
•• 


Peak 
Off-State 
Voltage 
600V Min. 
1.2 
:i 
H 
7.85- 
8.8 a 


0.5 
:>i 
"' 
Trigger 
LED 
Current 
10mA Max. 
N 
2.5"±0.25 


On-State 
Current 
200mA 
Max. 


Isolation 
Voltage 
5000Vrms 
Min. 


JEDEC 


EIA 
J 


UL Recognized 
File No. 
E67349 
TO SH I BA 
II-lOCI 


1, 4: ANODE 


2, 3: CATHODE 


5, 8: GATE 


6: CATHODE, 
ANODE 


7 : ANODE, 
CATHODE 


I 


TLP611J 


CHARACTERI STIe 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta;;25°C) 
- 
6IFrC 
-0.5 
mArC 


t=l 
Peak 
Forward 
Current 
(lOO\1s pulse, 
100pps) 
IFP 
1 
A 
~ 
....:l 
Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T' 
125 
°c 
J 


Peak 
Forward 
Voltage 
(RCK=27KO) 
VDRM 
600 
V 


Peak 
Reverse 
Voltage 
(RcK=27KO) 
VRRM 
600 
V 


p:: 
0 
On-State 
Current 
IT 
200 
mA 
E-<u~ 
On-State 
Current 
Derating 
(Ta;;25°C) 
6IT/oC 
-2.67 
mArC 
E-<~ 
t=l 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 


Peak 
Reverse 
Gate 
Voltage 
VGM 
-5 
V 


Junction 
Temperature 
T' 
100 
°c 
J 


Storage 
Temperature 
Range 
Tstg 
-550.,125 
°c 


Operating 
Temperature 
Range 
Topr 
-300.,100 
°c 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 1 min, 
RH~60%) 
BVS 
5000 
Vrms 


TLP611J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=10mA 
1.0 
1.15 
1.3 
V 
p 
izl 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IJA 
....:l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


RGK=27kfl,Ta=25't 
- 
10 
5000 
nA 


Off-State 
Current 
IDRM 
VAK=600V 
RGK=10kfl,Ta=85°C 
- 
2 
300 
IJA 


RGK=27kn, Td=25°C 
- 
10 
5000 
nA 


<>:: 
Reverse 
Current 
IRRM 
VKA=600V 


0 
RcK=lOkfl,Ta=85°C 
- 
2 
300 
IJA 
...,u 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
0.9 
1.3 
V 
~ 
...,~ 
Holding 
Current 
IH 
RGK=27kfl 
- 
0.2 
- 
mA 
p 


Off-State 
dv/dt 
dv/dt 
VAK=420V, 
RcK=27kn 
5 
10 
- 
V/IJS 


V=O, 
f=lMHz 
Capacitance 
C· 
Anode 
to Gate 
.- 
20 
- 
J 
pF 
Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Supp ly Vo ltage 
VAC 
VAK=6V, 
RGK=27k 
1 
5 
10 
mA 


Turn-on 
Time 
ton 
IF=50mA, 
RGK=27k 
- 
10 
_. 
IJS 


Capacitance 
(Input 
to Output> 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
- 
1014 
- 
fl 


Isolation 
Voltage 
BVS 
AC, 
1 minute 
5000 
- 
- 
Vrms 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
20 
25 
30 
mA 


Operating 
Temperature 
Topr 
-30 
- 
85 
°c 


Gage 
to Cathode 
Resistance 
RGK 
- 
10 
27 
kfl 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
IJF 


TLP611J 


E-< 
Z 
1>1 
10 
i:j 
p 
0 
8 
A~ 
~..: 
..:s 
~~ 
6 
~ 
o ~ 
~H 


1>1 
4 
..:l 
<I1 
~ 
0 
2 
,.:l 
..:l 
..: 


-3- 


1>1~ 
~l-' 
P". 
-2. 
E-<>~!: 
1>1 
-2. 
p. " 
:>1E-< 
1>1" 
E-<". 
-2. 
1>1 
~ 
0>..:" 
E-< 
-1. 
..:lE-< 
OZ 
>1>1 
H 
-1. 
Aoen: 
~r<. 
-0. 
~1>1 
00 
~o 


0 


0 


0 


0 


....... 


....... 


0 
r-.... 


I'-.... 


0 
o 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
(~) 


PULSE 
WIDTH~lOO 
ps 
Ta=25"C 


'- •..... 


p. 1000 
r<. 


H 
500 


300 


10-3 
3 
10-2 
3 
10-1 


DUTY 
CYCLE RATIO 
DR 


8 


<lor....... 


0 
........• 


6 
-- 


2 


4 
0.3 
1 
3 


FORWARD CUR'lENT 
10 


IF 
(mA) 


'" 


" " "I" 


1"\ 
" 
o 
-20 
0 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
(~) 


Ta 
25"C 


I 
I 
/ 


/ 


I 
/ 


1.4 
1.6 


VF 
(V) 


~ 


/ 
/ 


= 


/ 


PULSE 
WIDTH';;: 
lOps 


REPETITIVE 
FRE~UENCY 


100Hz 


Ta = 25"C 


1j 
500 
P. 300 
r<. 
H 


E-< 100 
z 
1>1 
:z 
po 


1 
0.6 
1.0 
1.4 
1.8 


PULSE 
FORWARD VOLTAGE 


2.2 
2.6 


VFP 
(V) 


TlP611J 


tON 
- 
IF 
'; 
30 


"l. 
Ta=25°C 


c 
RL=10QO, 
0 
20 
.., 
VAA= 6V 
"I:>l 
H... 
z 
10 


0 
IZ 
0:; 
27k!l 
:> 
0 
... 
0 
10 
20 
30 
40 


FORWARDCURRENT 
IF 
CmA) 


1FT 
- 
Ta 


'"0 


"Ien 
H 
0:; 
"I '; 
'" ~~ 
0 •.• > 
"I 
..::l~ 
... 
0 


~ > .., 
"I 
,0 
..::l ... 
« « 
> 
0 ... ,0 
H 
en 
•.. 
I 
H '" 
0:; '" 
0 
0 


I 
I 
VAK=6V 


RGK=10kfl 
RL=100fl 


27 


I 
I 


00 


Ta 
COC) 


20 
40 
60 


AMBIENT TEMPERATURE 


00 


Ta 
COC) 


Ta=85°C 
/ 
VAK=400V 
RoK=27kfl 
7 
" 
./ 


/' / 
.- 
- 
5 


o 
500 
1000 
1500 
GATE-CATHODE CAPACITANCE 
CGK 
2000 


CpF) 


... 


1;1 


~ 
0.5 


r'\ 
1\ \ 


Ta=25°C 


b 


''''0 
~~ 
o 
'I 


~ 
f'..- '\ 
°Ot 


~ ,,..•• 


5 
1 
3 
10 
30 
100 
GATE-CATHODE RESISTANCE 
RoK (k!l) 


Ta 
25"(; 


VAK 6V 


'" 
RL=100fl 
"'- '" 
- 


I"-. 
I 


2 
1 
3 
10 
30 
100 
GATE-CATHODE RESISTANCE 
RoK (k!l) 


Ta=25°C 


"'" 


•..... r- 


3 
10 
30 
GATE-GATHODE RESISTANCE 
100 


RGK 
Ckfl) 


TLP633, TLP634 


OFFICE 
t-IACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER 
SUPPLY. 


The TOSHIBA 
TLP633 
and TLP634 
consist of a 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead 


plastic 
DIP package. 


TLP634 
is no-base 
internal 
connection 
for high-EMI 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


55V Min. 


50% Min. 


100% Min. 


4000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


8.2mm Min. 


7.6mm Min. 


4.0mm Min. 
Internal 
Creepage 
Path 


Isolation 
Operating 
Voltage 


: 500Vac or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOIIO, 
table 4 


*2 
According 
to VDEOIIO, 
table 3 


654 


~ 


JEDEC 


EIAJ 


TOSHIBA 


18]6 1[16 
2 
~ 
5 
2 
5 


3 
4 
3 
•• 


l. ANODE 
l. ANODE 


2. CATHODE 
2. CATHODE 


3. NC 
3. NC 


4. EMITTER 
4. E~IITTER 


5. COLLECTOR 
5. COLLECTOR 


6. BASE 
6. NC 


TLP633, TLP634 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39°C) 
.JIF;oC 
-0.7 
mA/oC 


Peak Forward 
Current 
(lOOttspulse, 
100pps) 
IFP 
1 
A 
0 
w 
Power 
Dissipation 
PD 
100 
mW 
H 


Power 
Dissipation 
Derating 
(Ta~25°C) 
.JPD/oC 
-1.0 
mW;oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
(TLP633) 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
I 
VECO 
7 
V 
~ 
0 
Emitter-Base 
Voltage 
(TLP633) 
VEBO 
7 
V 
Eo-< 
U 
w 
Collector 
Current 
IC 
50 
mA 
Eo-< 
W0 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta ~25°C) 
.JPc;oC 
-1.5 
mW;oC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -150 
°c 


Operating 
Temperature 
Range 
Topr 
-55 -100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPT/oC 
-2.5 
mW;oC 


Isolation 
Voltage 
(AC, 1 min, 
RH;;;;60%) 
BVS 
4000 
Vrms I 


TLP633, TLP634 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


~ 
10 
~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
JlA 
....:I 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
lC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
V 
Breakdown 
Voltage 
- 
- 


Collector-Base 
V(BR)CBO 
IC=O.lmA 
80 
V 
Breakdown 
Voltage 
(TLP633) 
- 
- 


Emitter-Base 
V(BR)EBO 
IE=O.lmA 
7 
V 
Breakdown 
Voltage 
(TLP633) 
- 
- 


p:; 
0 
E-< 


VCE=24V 
u 
- 
10 
100 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
E-<~ 
VCE=24V, 
Ta=85°C 
- 
2 
50 
JlA 
~ 


Collector 
Dark 
Current 
VCE=24V, 
Ta=85°C 


(TLP633) 
ICER 
- 
0.5 
10 
JlA 


RBE=U1!l 


Collector 
Dark 
Current 
ICBO 
VCB=lOV 
0.1 
nA 
(TLP633) 
- 
- 


DC Forward 
Current 
hFE 
VCE=5V, 
Ic=0.5mA 
400 
(TLP633) 
- 
- 
- 


Capacitance 
Collector 
CCE 
V=O, 
f=lMHz 
10 
pF 
to Emitter 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


IC/IF 
IF=5mA, 
VCE=5V 
50 
- 
600 
Current 
Transfer 
Ratio 
% 


Rank GB 
100 
- 
600 


Saturated 
CTR 
C/IF (sat) 
IF=lmA, 
VCE=0.4V 
- 
60 
- 


% 


Rank 
GB 
30 
- 
- 


Base Photo-Current 
IpB 
IF=5mA, 
VCB=5V 
- 
10 
- 
JlA 


IC=2.4mA, 
IF=8mA 
- 
- 
0.4 


Collector-Emitter 
VcE(sat) 
IC=0;2mA, 
IF=lmA 
0.2 
V 
Saturation 
Voltage 
- 
- 


Rank 
GB 
- 
- 
0.4 


TLP633, TLP634 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance(Input 
to Output) 
Cs 
VS~O, 
f~lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS~500V 
5xlOlO 
1014 
- 
.0. 


AC, 
1 minute 
4000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
< 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
2 
- 


Fall 
Time 
tf 
VCC~lOV, 
Ic~2mA 
- 
3 
- 
RL ~lOO.o. 
p.s 
Turn-on 
Time 
ton 
- 
3 
10 


Turn-off 
Time 
toff 
- 
3 
10 


Turn-on 
Time 
tON 
RL~l. 9k.o. (Fig .1) 
- 
2 
- 


Storage 
Time 
ts 
RBE~OPEN 
- 
15 
- 
p's 


Turn-off 
Time 
tOFF 
VCC~5V, 
IF~16rnA 
- 
25 
- 


Turn-on 
Time 
tON 
RL~1.9k.o. (Fig.l) 
- 
2 
- 


Storage 
Time 
ts 
RBE~220k.o. (TLP633) 
- 
12 
- 
p.s 


Turn-off 
Time 
tOFF 
VCC~5V, 
IF~16rnA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
rnA 


Collector 
Current 
IC 
- 
1 
10 
rnA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


IF --J:L- 
Vcc 


4.5 V 


VCE 
<l5V 


tON 


TLP633, TLP634 


O'll-J 
!5 ~ 
-2.8 


E-<~i';-2.4 
~E-< 
&1"'" 
E-< ';>. - 2.0 


O'l> 
"'"'" 
..: 
-1.6 
E-< 
o-<E-< 
oz 
> ~ -1.2 


1=10~H~ 
~ 
I'« - 0.8 
0::0'l 
00 
I'« 0 
-0.4 


0.1 


....•.•.• 


.....• 


r-.... 


...•.•... 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


100 


("C) 


PULSE 
WIDTH~ 
100#8 


Ta = 25"C 


I'.... 


:.3 
10-2:.3 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


'" 
•..•... 


r-- 
->- 


0.:.30.5 
1 
:.3 


FORWARD 
CURRENT 


5 
10 


IF 
CmA) 


I.•.•.•..• 


" 
!'... 


"- 
...•.•... 


80 
100 


Ta 
C"C) 


1000 
~ 
500 
..: 
E 
300 


I'« 
H 
100 


E-< 
50 
z 
O'l 
~ 
30 


'"0 


1=1 
10 
0::..: 
5 
~a 
:.3 
I'« 


Ta 
25 "C 


I 
1 
1/ 
I 
1 
I 


I 
A 
I 
I 


/ 


I 
/ 


0.6 
0.8 
1.0 


FORWARD 
VOLTAGE 


1.2 
1.'1, 


VF 
CV) 


1000 
~..: 
500 
..s 


300 
~ 
I'« 


H 


100 


/' 


/ 


I 


PULSE 
WIDTH';;;:10 #8 
REPETITIVE 


I 
FR~UENCY 
= 
100Hz 


Ta = 25"C 


1 
0.4 
0.8 
1.2 
1.6 


PULSE 
FORWARD 
VOLTAGE 


2.0 


VFP 
Cv) 


TLP635, TLP636 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP635 
and TLP636 
consist 
of a 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead 


plastic 
DIP package. 


TLP636 
is no-base 
internal 
connection 
for high-EMI 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


80v Min. 


50% Min. 


100% Min. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 
8.Omm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


According 
to VDEOllO, 
table 4 


According 
to VDEOllO, 
table 3 


6 
5 
4o 
1 
2 
3 


JEDEC 


E I AJ 


TOSHIBA 


l~ 


~~ 


~ 
17.85- a80 I 
c.i 


TLP635 
TLP636 


1~6 
1~6 
2 
~ 
5 
2 
~ 
5 


3 
4 
3 
4 


1: Anode 
1: ANODE 


2: CATHODE 
2: CATHODE 


3: NC 
3 : NC 


4: EMITTER 
4: EMITTER 


5: COLLECTOR 
5: COLLECTOR 


6: BASE 
6: NC I 


TLP635, TLP636 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~ 39°C) 
JIF/oC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOO/.1spulse, 
100pps) 
IFP 
1 
A 
p 
Power 
Dissipation 
PD 
100 
mW 
~ 
H 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
JPD/oC 
-1. 0 
mWrC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
80 
V 


Collector-Base 
Voltage 
(TLP635) 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


i>:: 
Emitter-Base 
Voltage 
(TLP635) 
VEBO 
7 
V 
0 
Eo-<u 
Collector 
Current 
IC 
50 
mA 
~ 
Eo-<~ 
Power 
Dissipation 
Pc 
150 
mW 
p 


Power 
Dissipation 
Derating 
(Ta ;;;;25°C) 
JPCrC 
-1. 5 
mWrC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~ 25°C) 
JPT/oC 
-2.5 
mW/oC 


Isolation 
Voltage 
(AC, 1 min., 
RH~60%) 
BVS 
5000 
Vrms 


TLP635, TLP636 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


p 
Reverse 
Current 
IR 
VR=sV 
- 
- 
10 
IJA 
~ 
....:I 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 


V(BR)CEO 
IC=O.smA 
30 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=OolmA 
7 
V 
Breakdown 
Voltage 
- 
- 


Collector-Base 
Breakdown 
V(BR)CBO 
Ic=OolmA 
80 
V 
Voltage 
(TLP63s) 
- 
- 


Emitter-Base 
Breakdown 
V(BR)EBO 
IE=OolmA 
7 
V 
Voltage 
(TLP63s) 
- 
- 


<>::0 
VCE=24V 
- 
10 
100 
nA 
1-< 
Collector 
Dark 
Current 
ICEO 
u~ 
VCE=24V, 
Ta=8soC 
- 
2 
50 
IJA 
1-<~P 
Collector 
Dark 
Current 
VCE=24V, 
Ta=8soC 


ICER 
- 
005 
10 
IJA 
(TLP63s) 
RBE=lM.Q. 


Collector 
Dark 
Current 
ICBO 
VCB=lOV 
0.1 
nA 
(TLP63s) 
- 
- 


DC Forward 
Current 
Gain 
hFE 
VCE=sV, 
Ic=O.smA 
400 
(TLP635) 
- 
- 
- 


Capacitance 
(Collector 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter) 
I 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYPo 
MAX. 
UNIT 


IC/IF 
IF=smA, 
VCE=sV 
50 
- 
600 
Current 
Transfer 
Ratio 
% 


Rank 
GB 
100 
- 
600 


Saturated 
CTR 
Ic/IF(sat) 
IF=lmA, 
VCE=0.4V 
- 
60 
- 
% 


Rank GB 
30 
- 
- 


Base Photo-Current 
(TLP635) 
IpB 
IF=smA, 
VCB=sV 
- 
10 
- 
IJA 


IC=204mA, 
IF=8mA 
- 
- 
004 
Collector-Emitter 
VCE(sat) 
IC=0.2mA, 
IF=lmA 
002 
V 
Saturation 
Voltage 
- 
- 


Rank 
GB 
- 
- 
0.4 


TLP635, 
TLP636 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input 
to Ou_tput) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
.0. 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=lOV 
- 
2 
- 


Fall 
Time 
tf 
Ic=2mA 
- 
3 
- 
IlS 
Turn-on 
Time 
ton 
RL=lOO.o. 
- 
3 
10 


Turn-off 
Time 
toff 
- 
3 
10 


Turn-on 
Time 
tON 
RL=1o 9k.o. (Fig.l) 
- 
2 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
15 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
25 
- 


Turn-on 
Time 
tON 
RL=109k.o. (Fig .1) 
- 
2 
- 


Storage 
Time 
ts 
RBE=220k.o. (TLP635) 
- 
12 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=16mA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


TLP635, TLP636 


""" 


r-.... 
" 


..•... 


5000 


3000 
PULSE 
WIDTHS:I00~s 


Ta=25"C 


..•...r-- 
• 
If 
• 


... 
g;j 
500 


gj 
300 
::0o 


10-3 
3 
10-2 
3 
10-1 
3 


DUTY 
CYCLE 
RATIO 
~ 


- -•.. -- 


0.3 
1 
3 


FORWARD CURRENT 


10 


IF 
(mA) 


100 


50 
~ 
30 
""S~ 


'" 
10 
H 


5 
...z 
3 
1'<1 
gj 
::0 
1 
0 


@ 
0.5 


"" 
0.3 
~ 
0 
'" 


500 


Il< 
300 
'" 
H 


..•...• 


i'... 
" ~ 


r-.... 


Ta 
25"C 


1/ 
I 
I 
I 
I 


I 
1 


/ 


I 
1/ 
I 


0.6 
0.8 
1.0 


FORWARD VOLTAGE 


1.2 
1.4 


VF 
(V) 


./ 


/ 


I 


PULSE 
WIDTHS: 1 O~ s 


REPETITIVE 
FRE~UENCY 
100 Hz 


Ta= 
25"C 
. 
0.8 
1.2 
1.6 


PULSE 
FORWARD VOLTAGE 


2.0 
2.4 


VFP 
(V) 


TLP635, TLP636 


so 


,..... 
-< 
40 
5 
u~ 


f-< 
30 
Z 
gj 
'"::0u 
20 
'"0 
f-< 
U 
'" 
10 
...,..., 
0 
U 


/ 


OU 
I 
/,30 
Ta=2S'C 
/ 
\ 
20 


J 
V 
~IS 


I V l;j 
)~O 


/I~ V V 
" 
IV/ 


..... 


Pc MAX. 


IF=SmA 
~. 
V 


oo 
2 
4 
6 
8 
10 


COLLECTOR-EMITTER 
VOLTAGE 
VCE 
(V) 


~ 
~ 
'0 


0~ 
f-< 
;Z 


'"'" 
U< 
'"~ 
f-< 


f-< 
Z 
gj 
'"::0 
U 


100 


so 
<' 
30 
5 
:l 
10 


o 3 
I 
3 
10 
30 
FORWARD CURRENT 
IF 
(mA) 


TLP635 
Ie 
- 
IF at RBE 
100 


so 
'< 
30 
5 
:l 
10 


Ta=2 
S'C 


VCE=SV 


~ 
'"'"5u 
'"ot; 
~ 
0.5 


<3 
03 
u 


0.3 
I 
3 
10 
30 
100 
FORWARD 
CURRENT 
IF 
(mA) 


- 560- 


<'5 
u 30 
~ 


o 


o 
0.2 
04 
0.6 
0.8 
I 


COLLECTOR-EMITTER 
VOLTAGE 
VCE 
(V) 


Ta 
2 S"C 
VCE 
10V 
TT 
./ 
I I 
"" 
II 
./ 
i\'- 


\ 


\ 


=-~~ 


-...l 


e, 
:y<v 
-I. e,!- 
OAV 


S 


/ 
/ 


0.3 
I 
3 
10 
30 
FORWARD 
CURRENT 
IF 
(mA) 


TLP635 
IpB-IF 


SOO 
Ta=2 
S·C 
,..... 
300 
~ 
100 


""0.. 
SO 
~ 


f-< 
30 


z 
'"'" 
10 
'":0 
U 
S 
~ 
3 
'fff 


0 
;r: 
0.. 


'" 
OS 
'"-< 
03 


"" 


0.1 
0.1 
0.3 
i 
3 
10 
30 
100 


FORWARD CURRENT 
IF 
(mA) 


TLP635, TLP636 


/; 


/. 


l/ii 


r 
T 
7T/./.1 
I 
I 
y/)'/ 


~ 
'" 
If 
7QT 
I 
mt' 
~ 
'j 724V 


10V 


t'/ 
' 
SV 


j 
'j 


'/ 


~ 
10° 
-< 
-5~ 
2u 
:: 
10-1 


Cl 
...• 


100 


SO 


30 


<- 
-5 
10 


u 
.... 
S 
E-< 
~ 
'";0u 
'"0 
E-< 
U 
'"~ 
O.S 
(3u 


0.3 


0.1 


VCE 
SV 


IF 
2SmA I-- - 
I-- - 
too-- 
10 -I-- 


S 
- 


----Ij --- 


O.S 


•...... 


8 
0.2 


~ 
;o~ 
E-<> 
-<~ 
en 
"'~ 
"'~ 
!:: ~ 01 
i~ 
"'u 
d::> 
o 
E-<'" 
u" 
"'-< 
..:>E-< 
66 
0 
u> 
-40 
-20 
0 
20 
40 
60 
80 
AMBIENT 
TEMPERATURE 
Ta 
(~) 


IF=SmA 
IC=lmA 


.-~ 


L..-~ 


~ - 
I..-~ - 


tOFF 


•... 
ts 


Ta 
2 S"C 


IF 
16mA 


VCC=SV 


RBE=220kn 


tON 
II 
lIT I 


3 
S 
10 
30 
SO 
100 
LOAD 
RES I STANCE 
RL 
(kn) 


RBE 
- 
SWITCHING 
TIME 


100 


SO 


~ 
30 
g, 


~ 
E-< 
10 
"zi 
S 
U 
E-< 
~ 
en 


tOFF 


L--- 


ts 
l- 
- 


Ta 
2 S"C 


IF 
16mA 


VCC=SV 


RL~ 
1.9kn 


tON 
IHIT 


I 
lOOk 
300k 
1M 
3M 
BASE-EMITTER 
RESISTANCE 
RBE 
(.0.) 


TLP635, TLP636 


Ta=25'C 


I F=I 
6mA 


VCC=5V 


/ 
:7 


r:7' 
t s••..••..•./ 


---- 
~I-- ~ 
p 


L 
tON 


'""' 
100 
~~ 


I 
I 
3 
10 
30 
100 


LOAD RESISTANCE 
RL (kO.) 


TLP635F, TLP636F 


OFFICE MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE RELAY. 


SWITCHING 
POWER SUPPLY. 


photo-transistor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six lead 


plastic 
DIP 
package. 


TLP636F 
is no-base 
internal 
connection 
for high-EMI 


All 
parameters 
are 
tested 
to the specification 
of 


TLP635 
and 
TLP636. 
(both condition 
and 
limits) 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 
50% Min. 


100% Min. 


SOOOVrms 
Min. 


55/150/21 


Isolation 
Voltage 


Climatic 
Test 
Class 


8.0mm Min. 


8.0mm 
Min. 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance: 
Group 
1*2 


.• Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/l.83 
DIN 
IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 
DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC60lTl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


1 
2 
:3 
Z 


~ll~~ 


J EDEC 


EIAJ 


TOSHIBA 


TLP635F 
183 


6 


2 
~ 
5 


:3 
4 


1: ANODE 
2: CATHOD 
3: NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


TLP636F 


1~6 
2 
~ 
5 


:3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: EMITTER 
5: COLLECTOR 
6: NC 
I 


======: TLP637, TLP638 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


PROGRAMMABLE 
CONTROLLERS. 


AC/DC-INPUT 
MODULE. 


TELECOMMUNICATION. 


The TOSHIBA 
TLP637 
and TLP638 
consist 
of a gallium 
arsenide 
infrared 
emitting diode 
optically 
coupled 
to 
a photo-transistor 
in a six lead plastic DIP package. 
This photocupler 
provides 
the unique 
feature 
of high 
current 
transfer ratio at both low output voltage 
and 
low input current. 
This makes 
it ideal for use 
in low 
power 
logic circuits, 
telecommunications 
equipment 
and 
portable 
electronics 
isolation 
applications. 
TLP638 
is no-base 
internal 
connection 
for high-EMI 
encironments. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


CURRENT 
TRANSFER 
RATIO(Min.) 


Ta=25°C 
Ta= 
MARKING 
OF 
CLASSI- 
-25 'V 75°C 
FICATION 
IF=lmA 
IF=0.5mA 
IF=lmA 
CLASSI- 
FICATION 
VCE=0.5V 
VCE=l.5V 
VCE=0.5V 


Rank BV 
200% 
100% 
100% 
BV 


Standard 
100% 
50% 
50% 
BV, Blank 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path 
8.Omm Min. 


Isolation 
Clearance 
7.3mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac or 600Vdc dor Isolation 
Group 
C*l 
*2 
Creeping 
Current Resistance 
: Group 
I 


. Note: Application 
type name for certification 
test, please use standard 
product 
type 
name, 
i.e. 


TLP637 (BV) : TLP637 


*1 
According 
to VEDOllO, 
table 4 
*2 
According 
to VDEOllO, 
table 3 


6 
5 
4o 
1 
2 
3 


EI 
AJ 
TOSHIBA 


H 


~~ 


17.S5-aso 
I 


1~6 
1~6 
2 
'" 
5 
2 
5 


3 
4 
3 
4 


1: ANODE 
1: ANODE 
2: CATHOCE 
2: CATHODE 
3: NC 
3 : NC 
4: EMITTER 
4: EMITTER 
5: COLLECTOR 
5: COLLECTOR 
6: BASE 
6: NC 


TLP637, TLP638 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39'C) 
JIF/'C 
-0.7 
mA/'C 


Peak 
Forward 
Current 
(lOO/.1spulse, 
100pps) 
IFF 
1 
A 
0 
Power 
Dissipation 
PD 
100 
mW 
~ 
,...:i 


Power 
Dissipation 
Derating 
(Ta ~ 25'C) 
JPD/'C 
-1.0 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
'c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
(TLP637) 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


p:: 
0 
Emitter-Base 
Voltage 
(TLP637) 
VEBO 
7 
V 
Eo-< 
U~ 
Collector 
Current 
IC 
50 
mA 
Eo-<~ 
0 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta ~ 25'C) 
JPC/"C 
-1.5 
mW/'C 


Junction 
Temperature 
Tj 
125 
'c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
'c 


Operating 
Temperature 
Range 
Topr 
-55-100 
'c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
'c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPT/"C 
-2.5 
mW/'C 


Isolation 
Voltage 
(AC, 1 min. , 
RH;;;;; 
60%) 
BVS 
5000 
Vrms 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
1.6 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temperature 
Topr 
-25 
- 
75 
'c 
I 


TLP637, TLP638 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;lOmA 
1.0 
1.15 
1.3 
V 


0 
Reverse 
Current 
IR 
VR;5V 
- 
- 
10 
IJA 
~ 
....:I 
Capacitance 
CT 
V;O, 
f;lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC;0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE;O.lmA 
7 
V 
Breakdown 
Voltage 
- 
- 


Cotlector-Base 
Breakdown 
V(BR)CBO 
Ic;O.lmA 
80 
V 
Voltage 
(TLP637) 
- 
- 


Emitter-Base 
Breakdown 
V(BR)EBO 
IE;O.lmA 
7 
V 
Voltage 
(TLP637) 
- 
- 


p::: 
0 
Eo-< 
VCE;24V 
- 
10 
100 
nA 
u 
Collector 
Dark 
Current 
ICEO 
~ 
Eo-< 
VCE;24V, 
Ta;85°C 
- 
2 
50 
IJA 
~0 
Collector 
Dark 
Current 
ICER 
VCE;24V, 
Ta;85°C 
0.5 
10 
IJA 
(TLP637) 
- 
RBE;lMil 


Collector 
Dark 
Current 
ICBO 
VCB;lOV 
0.1 
nA 
(TLP637) 
- 
- 


DC Forward 
Current 
Gain 
hFE 
VCE;5V, 
IC;0.5mA 
1000 
(TLP637) 
- 
- 
- 


Capacitance 
Collector 
CCE 
V;O, 
f;lMHz 
12 
pF 
to Emitter 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF;lmA, 
VCE;0.5V 
100 
- 
- 


% 


Rank 
BV 
200 
- 
- 


Low 
Input 
CTR 
IC/IF(low) 
IF;0.5mA, 
VCE;1. 5V 
50 
- 
- 
% 


Rank 
BV 
100 
- 
- 


Base Photo-current 
(TLP637) 
IPB 
IF;lmA, 
VCB;5V 
- 
5 
- 
IJA 


IC;0.5mA, 
IF;lmA 
- 
- 
0.4 


Collector-Emitter 
VCE(sat) 
IC;lmA, 
IF;lmA 
0.2 
V 
Saturation 
Voltage 
- 
- 


Rank 
BV 
- 
- 
0.4 


TLP637, TLP638 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lrnA, VCE=0.5V 
50 
- 
- 


% 


Rank 
BV 
100 
- 
- 


Low 
Input 
CTR 
IC/IF(low) 
IF=0.2rnA, VCE=1.5V 
- 
50 
- 


% 


Rank 
BV 
- 
100 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVs 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
8 
- 
VCC=lOV 


Fall 
Time 
tf 
IC=2rnA 
- 
8 
- 
/1S 
Turn-on 
Time 
ton 
RL=lOOn 
- 
10 
- 


Turn-off 
Time 
toff 
- 
8 
- 


Turn-on 
Time 
tON 
RL=4.7kn 
(Fig.l) 
- 
10 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
50 
- 
/1S 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=!. 6mA 
- 
300 
- 


Turn-on 
Time 
tON 
RL=4.7kn 
(Fig .1) 
- 
12 
- 


Storage 
Time 
ts 
RBE=470kn 
(TLP637) 
- 
30 
- 
/1S 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=!. 6mA 
- 
100 
- 


IF'~:1tfEe 
Vcc 
4.5V 


VCE 
U5V 


tON 
tOFF 
I 
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OFFICE 
MACHINE 
HOUSEHOLD 
USE EQUIPMENT 


ROGRAMMABLE 
CONTROLLERS 
AC/DC-INPUT 
MODULE 


TELECOMMUNICATION 


The TOSHIBA 
TLP637F 
and TLP638F 
consist 
of a gallium 


arsenide 
infrared 
emitting 
diode 
optically 
coupled 


to a photo-transistor 
in a six lead plastic 
DIP 


package. 
This photocoupler 
provides 
the unique 
feature 
of high 
current 
transfer 
ratio 
at both 
low 


output 
voltage 
and low input current. 
This makes 


it ideal 
for use in low power 
logic 
circuits, 
tele- 


communications 
equipment 
and portable 
electronics 
isolation 
applications. 


TLP638~ 
is no-base 
internal 
connection 
for high-EMI 


environments. 
All parameters 
are tested 
to the specification 
of 


TLP637 
and TLP638. 
(both condition 
and limits) 


Colector-Emitter 
Voltage 
: 55V Min. 


Current 
Transfer 
Ratio 


Current 
Transfer 
Ratio(Min.) 
Making 
of 


Ta=25°C 
Ta=-25 '"75°C 
c1assifi- 
Classifi- 
cation 
IF=lrnA IF=0.5rnA 
IF=lrnA 
cation 
VCE=0.5 VCE=l. 5V 
VCE=0.5V 


Rank BV 
200% 
100% 
100% 
BV 


Standard 
100% 
50% 
50% 
BV, Blank 


Isolation 
Voltage 
Climatic 
Test 
Class 
Isolation 
Creepage 
Path 
Isolation 
Clearance 
Isolation 
Operating 
Voltage 
: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of Safety 
Standards 
as 
Follows: 
DIN 57 883/VDE0833/6.80 
DIN 57 804/VDE0804/1.83 
DIN IEC65/VED0860/8.81 
DIN IEC380/VDE0806/8.81 
DIN IEC435/VDE0805/Draft 
Nbv.84 
DIN 
IEC601Tl/VDE0750Tl/5.82 


5000 rms Min. 
55/150/21 
8.0mm Min. 
8.0mm Min. 


654OJ 


1 
2 
:3 
Z 


I 
&64±Q25 
I_~ 
'" 
~~ 


WJ,~;!l'I~ 


~~ 


2.'54 
~ I 
10-12 
I 


'" 
C'o1 


J EDEC 


E IAJ 


TOSHIBA 


TLP637F 
TLP638F 


:fiF1: :f1l: 


:3~4 
:3~4 


1: ANODE 
1: ANODE 
2: CATHODE 
2: CATHODE 
3: NC 
3: NC 
4: EMITTER 
4: EMITTER 
5: COLLECTOR 
5: COLLECTOR 
6: BASE 
6: NC 


Note 
: Application 
type name 
for certification 
test, please 
use standard 
product 
type naMe, 
i.e. 


TLP637F 
(BV) ; TLP637F 


*1 
According 
to VDEOIIO, 
table 4 


*2 
According 
to VDEOIIO, 
table 
3 


-- 
TLP639 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


PROGRAMMABLE 
CONTROLLERS. 


AC/DC-INPUT 
MODULE. 


TELECOMMUNICATION. 


The TOSHIBA 
TLP639 
consists 
of two gallium 
arsenide 


infrared 
emitting 
diode 
connected 
inverse 
parallel, 


optically 
coupled 
to a photo-transistor 
in a six 


lead plastic 
DIP package. 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 
50% Min. 


100% Min. 


5000Vrms Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 
*1 
: 500Vac or 600Vdc for Isolation 
Group 
C. 
*2 
Creeping 
Current 
Resistance: 
Group 
I. 


According 
to VDEOIIO, 
table 4 


According 
to VEDOIIO, 
table 3 


6 
5 
4,01 
1 
2 
3 
M~ 


~~ 


~ 
17.85-880 
I 


o.i 


J EDEC 


EIAJ 


TOSHIBA 


1~6 
2 
~ 
5 


3 
4, 


1: ANODE, 
CATHODE 
2: CATHODE, 
ANODE 
3: NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


TLP639 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF(RMS) 
60 
mA 


Forward 
Current 
Derating 
(Ta ~39°C) 
4IFI"C 
-0.7 
mA/oC 


p 
Peak 
Forward 
Current 
(lOO/1s pulse, 
100pps) 
IFP 
1 
A 
~ 
...:l 
Dissipation 
100 
Power 
PD 
mW 


Power 
Dissipation 
Derating 
(Ta~25°C) 
4PDI"C 
-1.0 
mW/oC 


Junction 
Temperature 
Tj 
125 
°c 


Collector-Emitter 
Voltage 
VCEO 
55 
V 


Collector-Base 
Voltage 
VCBO 
80 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 
0::0 
Emitter-Base 
Voltage 
VEBO 
7 
V 
H 
U~ 
Collector 
Current 
50 
H 
IC 
mA 
~p 
Power 
Dissipation 
Pc 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~25°C) 
4PCI"C 
-1.5 
mW/oC 


Junction 
Temperature 
Tj 
125 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Tmeperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
4PTI"C 
-2.5 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH:;;; 
60%) 
BVS 
5000 
Vrms 


TLP639 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=±lOmA 
1.0 
1.15 
1.3 
V 
pw 
Forward 
Current 
IF 
VF=±0.7V 
- 
2.5 
10 
/.lA 
H 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
60 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=0.5mA 
55 
V 
Breakdown 
Voltage 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
- 
V 
Breakdown 
Voltage 
- 


Collector-Base 
V(BR)CBO 
IC=O.lmA 
80 
- 
V 
Breakdown 
Voltage 
- 


p:; 
Emitter-Base 
V(BR)EBO 
IE=O.lmA 
7 
V 
0 
Breakdown 
Voltage 
- 
- 
H 
U 
WH 
VCE=24V 
- 
10 
100 
nA 
w 
Collector 
Dark 
Current 
ICEO 
p 
VCE=24V, 
Ta=85°C 
- 
2 
50 
/.lA 


Collector 
Dark 
VCE=24V, 
Ta=85°C 
0.5 
10 
/.lA 
Current 
ICER 
- 


RBE=lM!1 


Collector 
Dark 
Current 
ICBO 
VCB=lOV 
- 
0.1 
- 
nA 


DC Forward 
Current 
Gain 
hFE 
VCE=5V, 
Ic=0.5mA 
- 
400 
- 
- 


Capacitance 
Collector 
CCE 
V=O, 
f=lMHz 
10 
pF 
to Emitter 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=±5mA, 
VCE=5V 
50 
- 
600 


% 


Rank 
GB 
100 
- 
600 


Saturated 
CTR 
Ic/IF(sat) 
IF=±lmA, 
VCE=0.4V 
- 
60 
- 


% 


Rank 
GB 
30 
- 
- 


Base 
Photo-current 
IpB 
IF=±5mA, 
VCB=5V 
- 
10 
- 
/.lA 


Ic=2.4mA, 
IF=±8mA 
- 
- 
0.4 
Collector-Emitter 
VCE(sat) 
IC=0.2mA, 
IF=±lmA 
0.2 
V 
Saturation 
Voltage 
- 
- 


Rank 
GB 
- 
- 
0.4 


Off-State 
Collector 
Current 
IC(off) 
VF=±O. 7V, VCE=24V 
- 
1 
10 
/.lA 


CRT 
Symmetry 
IC(ratio) 
IC(IF=-5mA)/IC(IF=5mA) 
0.5 
- 
2 
- 


TLP639 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS=500V 
5xlOlO 
1014 
- 
.11 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=lOV 
- 
2 
- 


Fall 
Time 
tf 
IC=2mA 
- 
3 
- 
IlS 
Turn-on 
Time 
ton 
RL=100.11 
- 
3 
10 


Turn-off 
Time 
toff 
- 
3 
10 


Turn-on 
Time 
tON 
RL=l. 9k.n (Fig .1) 
- 
2 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
15 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V. 
IF=±16mA 
- 
25 
- 


Turn-on 
Time 
tON 
RL=1.9k.n (Fig.l) 
- 
2 
- 


Storage 
Time 
ts 
RBE=220k.n 
- 
12 
- 
IlS 


Turn-off 
Time 
tOFF 
VCC=5V, 
IF=±16mA 
- 
20 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
A 


Forward 
Current 
IF(RMS) 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
1 
10 
mA 


Operating 
Temper ature 
Topr 
-25 
- 
85 
·C 
I 
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Hf-; 
HH 
00 
0 
0:> 
-4C 


IF=5mA 
V 
IC = 1mA 


I-""'" 
.....- 
- 


..- 


--- 
- 


-20 
0 
20 
40 


AMBIENT 
TEMPERATURE 


60 
80 


Ta 
CC) 


---- 
- 


tOFF 
.- 


~ -- 


ts 


Ta 
25"C 


IF 
16mA 


VCC=5V 


RBE= 
220k.\1 
- 


tON 


~ 
10 
H 
f-; 


3 
10 


LOAD 
RESISTANCE 


50 


30 


'"" 


1'<1 
;g 
10 
H 
f-; 


'"z 
5 
H:r: 
0 
f-; 
3 
H 
'"W 


I 


tOFF 
-- 


ts 


I-- 


Ta 
25"C 


IF 
16mA 


VCC=5V 
RL= 
1.9 k.\1 


tON 


30Dk 
1M 
3M 


BASE-EMITTER 
RESISTANCE 
RBF. <n) 


TLP639 


1000 


500 


300 


"'" 
100 


1%1:0 
50 
H 
E-< 
" 
30 


z 
H 
;r: 
0 
E-< 
10 
H,. 
en 
5 


3 


10J 


50 


30 


""E 


10 
0 
H 
5 


E-< 
3 
z 
1%1 
~ 
1 
:0 
0 
0.5 
~ 
0.3 
0 
E-< 
0 
1%1 
'" 
0.1 
H 
00 
0.05 
0.03 


0.01 


Ta 
25'C 


IF 
15mA 


VCC=5V 


1;OFF/ V- 


l;f 
./'" 


./ 


~ 


......- 
- 


lOON 


Ta 
25'C 
] 0....., 


I 
I 
I 
I 
5 


V ....-r-- 


VCE 
0.4V 


I 
I 
I 
II/ 


II 


0.9 
1.0 
1.1 


FORWARD VOLTAGE 
1.2 


VF 
(V) 


50 


"" 
40 


E 


I'< 
H 
20 


E-< 
Z 
1%1~ 
;r: 
0 
:0 
0 
~ 
;r: 


-20 
"",. 
;r: 
0 
I'< 


-40 


Ta = 25"C 


f 


IF - VF 


100m 


TEST 
CONDITION 


A: 
Ta=85C 


"" 
E 
10m 
B: 
Ta = 25 C 


I'< 
C 
Ta=-40C 


H 


0.4 
0.8 


FORWARD VOLTAGE 
1.2 


Vl<' 
(V) I 


==_TLP639F 


OFFICE 
MACHINE 


HOUSEHOLD 
USE EQUIPMENT 


PROGRAMMABLE 
CONTROLLERS 


AC/DC-INPUT 
MODULE 


TELECOMMUNICATION 


The 
TOSHIBA 
TLP639F 
consists 
of 
two gallium 
arsenide 


infrared 
emitting 
diode 
connected 
inverse 
parallel. 


optically 
coupled 
to a photo-transistor 
in a six 


lead 
plastic 
DIP 
package. 


All 
parameters 
are 
tested 
to the specification 
of 


TLP639. 
(both 
condition 
and 
limits) 


Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


55V Min. 


50% Min. 


100% 
Min. 


5000Vrms 
Min. 


55/150/21 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 
600Vdc 
for 
Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


8.0mm 
Min. 


8.0mm 
Min. 


Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/1.83 
DIN 
IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 


DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC60lTl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


654OJ 


1 
2 
3 
. 


I 
&64±U25 
I_~ 
~ r1~ 
C»6J8 
112~:- 
~ I 10-12 I 


'"oJ 


J EDEC 


E IAJ 


TOSHIBA 


1~6 
2 
~ 
5 


3 
4 


1: ANODE, 
CATHODE 
2: CATHODE, 
ANODE 
3: NC 
4: EMITTER 
5: COLLECTOR 
6: BASE 


TLP641G 


PROGRAt·1t1ABLECONTROLLERS. 


AC-OUTPUT 
MOOULE. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP64lG 
consists 
of a photo- 


thyristor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six 


lead plastic 
DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


Isolation 
Voltage 


UL Recognized 


400V Min. 


7mA Max. 


lSOmA Max. 


SOOOVrms 
Min. 


File No.E67349 


JEDEC 


E I AJ 


TOSHIBA 


1~6 
2 
\' 
5 


3 
4 


I: 
ANODE 


2: 
CAlHODE 


3: N.C. 


4: 
CATHODE 


5: 
ANODE 


6 : GATE 


TLP641G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~53°C) 
MFrC 
-0.7 
mArC 
0 
IFP 
~ 
Peak 
Forward 
Current 
(lOOIlS pulse, 
100pps) 
1 
A 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak 
Forward 
Voltage 
(RGK=27KS"2) 
VDRM 
400 
V 


Peak 
Reverse 
Voltage 
(RGK=27KS"2) 
VRRM 
400 
V 


Il4 
On-State 
Current 
IT(RMS) 
150 
mA 
0 
H 


~25°C) 
MTrc 
mArC 
u 
On-State 
Current 
Derating 
(Ta 
-2.0 
~ 
H 
[:j 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 


Peak 
Reverse 
Gate 
Voltage 
VGM 
-5 
V 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55"-'125 
°c 


Operating 
Temperature 
Range 
Topr 
-30"-'100 
°c 


Lead 
Soldering 
Temperature 
(lOsec.) 
Tsold 
260 
°c 


Isolation 
Voltage 
(AC, 
1 min, 
RH ~60%) 
BVS 
5000 
Vrms 


TLP641G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;lOmA 
1.0 
1.15 
1.3 
V 
p 
IR 
VR;5V 
~ 
Reverse 
Current 
- 
- 
10 
llA 
....:I 


Capacitance 
CT 
V;O, 
f;lMHz 
- 
30 
- 
pF 


VAK;400V 
Ta;25°C 
- 
10 
5000 
nA 
Off-State 
Current 
IDRM 
RGK;27kS"l 
Ta;lOO°C 
- 
1 
100 
llA 


VKA;400V 
Ta;25°C 
- 
10 
5000 
nA 
Reverse 
Current 
IRRM 


<>:: 
RGK;27kS"l 
Ta;lOO°C 
- 
1 
100 
llA 
0 


VTM 
IT~lOOmA 
0.9 
1.3 
V 
•... 
On-State 
Voltage 
- 
u~ 
IH 
RcK;27kS"l 
•... 
Holding 
Current 
- 
0.2 
1 
mA 
~ 
p 
Off-State 
dv/dt 
dv/dt 
VAK;280V, 
RGK;27kS"l 
5 
10 
V/lls 
- 


V;O, 
f;lMHz 


Capaci tance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 
Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK;6V, 
RGK;27kS"l 
1 
4 
7 
mA 


Turn-on 
Time 
ton 


IF;5OrnA 
- 
10 
- 
lls 
RGK;27kS"l 


Capaci tance 
(Input 
to Output) 
Cs 
- 
VS;O, 
f;lMHz 
0.8 
- 
- 
pF 


Isolation 
Resistance 
RS 
VS;500V, 
R.H.~60% 
5xlOlO 
1014 
- 
S"l 


Isolation 
Voltage 
BVS 
AC, 
1 minute 
5000 
- 
- 
Vrms 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
10 
16 
25 
mA 


Operating 
Temperature 
Topr 
-30 
- 
85 
°C 


Gate 
to Cathode 
Resistance 
RGK 
- 
27 
33 
kS"l 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
llF 
I 


TLP641G 


...... 


....... 


"'" 


80 
100 
Ta 
ee) 
o 
20 
40 
60 
AMBIENT 
TEMPERATURE 


10-3 
3 
10-2 
3 
10-1 


DUTY 
CYCLE 
RATIO 
DR 


••..•. 


..•..... 


ro-- •.. 
-- 


-0.4 


0.1 
0.3 
I 
3 
16 
FORWARD 
CURRENT 
IF 
(mA) 


<- 
E 


0- 


E-' 
Z 
'"'""'! 
U 


'"'"«~ 
0 
0- 


10 


"- f'.. 


"' ...... 


"-, 


'" 
E-' 
~ 


« '" 
i;; ~ 
100 


I~z_ 
o 


80 
100 
Ta (l:) 


0204060 
AMBINT 
TEMPERATURE 


Ta 
251: 


I/' 
I 
I 
I 


II 
I 


I 


I/ 


0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD 
VOLTAGE 
VF 
(V) 


~ 
1000 
1 500 


0- 
300 
/1 
/ 


J 


PULSE 
WI D'Jlj~ 
10j's 


REPETITIVE 
FREQCENCY 


100Hz 


I 
Ta = 251: 


1.0 
1.4 
1.8 
2.2 
2.6 


PULSE 
FORWARD 
VOLTAGE 
VFP 
(V) 


TLP641G 


~ 
30 


'" 
::t 
'-'z 
20 
9 


'"::;...• 


E-< 
10 
Z0I 
~ 
0 
~ 
0 
10 
20 
30 
40 


FORWARD CURRENT 
IF 
(mA) 


1FT 
- 
Ta 


I 
I 


VAK = 6V 


RL= 
loon 


RQI( 
10kn 


27 


I 
I 


20 
40 
60 


AMBIENT 
TEMPERATURE 


IH 
- 
Ta 


80 


Ta 
(1:) 


<' 
0.7 
-5 
~ 


E-< 
Z 
i:j 
5u 


(;) 
Z.... 
~ 
01 


@ 
0 
20 
40 
60 
80 
AMBIENT 
TEMPERATURE 
Ta 
(~) 


dv/d 
t 
- 
COK 


Ta=85~ 
/ 
VAK= 400V 
RQI( = 27kn 
/ 
/ 
,/ 


/' /' 
- 


500 
1000 
1500 
2000 


GATE-CATHODE 
CAPACITANCE 
CGK (pF) 


'\ 
\ 


Ta = 25~ 


I- T 
" ,~~ 
. 


'\. 
"'0 


""x 
<"0 
01- 
<Too 
0 
"- "....• 
••....• 


3 
10 
30 
100 


GATE - CATHODE 
RESI STANCE 
R(]( 
(kn) 


Ta 
25~ 


" 


VAK- 
6V 


"- 


RL= 
loon 


""....• 


I 


2 


I 
3 
10 
30 


GATE - CATHODE 
RESISTANCE 
100 


RQI( (kn) 


Ta = 25~ 


'" 


-.......... 


~r- 


100 


RQK (kil) 


==_TLP641J 


PROGRAMMABLE 
CONTROLLERS. 


AC-OUTPUT 
MODULE. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
tLP64lJ 
consists 
of a photo- 


thyristor 
optically 
coupled 
to a gallium 


arsenide 
infrared 
emitting 
diode 
in a six 


lead plastic 
DIP package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


UL Recognized 


600V 
Min. 


lOmA Max. 


l50mA 
Max. 


5000Vrms 
Min. 


File No. E67349 


C:::B 
1 
2 
3 


7.1 2±0.2 
5 
1762±021 


'''~~ 
M 


17.85-88.0 
I 


J EDE C 
- 


EIAJ 
- 


TOSHIBA 
11-7 
Al 


PIN CONFIGURATION 
(TOP VIEW) 


'~' 
2 
'" 
5 


3 
4 


1: ANODE 


2 : 
CATHODE 


3: NC 


4· CATHODE 


5 : ANODE 


6 : GATE 


fLP641J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta £53·C) 
6IFrC 
-0.7 
mArC 


Qw 
Peak 
Forward 
Current 
(lOO)Js pulse, 
100pps) 
IFP 
1 
A 
H 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
·C 


Peak 
Forward 
Voltage 
(RGK=27Km 
VDRM 
600 
V 


Peak 
Reverse 
Voltage 
(RGK=27Kfl) 
VRRM 
600 
V 
~ 
On-State 
Current 
IT (RMS 
150 
mA 
0 
Eo-<u 
On-State 
Current 
Derating 
(Ta ~25·C) 
l'iITrc 
-2.0 
mArC 
w 
Eo-< 
w 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 
Q 


Peak 
Reverse 
Gate 
Voltage 
VGM 
-5 
V 


Junction 
Temperature 
Tj 
100 
·C 


Storage 
Temperature 
Range 
Tstg 
-55'\,125 
·C 


Operating 
Temperature 
Range 
Topr 
-3Ch,100 
·C 


Lead 
Soldering 
Temperature 
(lOsec. ) 
Tsold 
260 
·C 


Isolation 
Voltage 
(AC, 1 min, 
RHf:60%) 
BVS 
5000 
Vrms I 


TLP641J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF;10mA 
1.0 
1.15 
1.3 
V 


Cl 
10 
rz< 
Reverse 
Current 
IR 
VR;5V 
- 
- 
llA 
...:l 


Capacitance 
CT 
V;O, 
f;lMHz 
- 
30 
- 
pF 


VAK;600V 
RGK;27kll,Ta;25°C 
- 
10 
5000 
nA 
Off-State 
Current 
IDRM 
RGK;lOkll,Ta;85°C 
- 
1 
150 
lJA 


RGK;27kll,Ta;25°C 
- 
10 
5000 
nA 
Reverse 
Current 
IRRM 
VKA;600V 
RGK;lOkll,Ta;85°C 
1 
150 
lJA 
p:: 
- 


0 
VTM 
ITWlOOmA 
0.9 
1.3 
V 
Eo-< 
On-State 
Voltage 
- 
u 
rz< 
Holding 
Current 
IH 
RGK;27kS1 
0.2 
mA 
Eo-< 
- 
- 
!§ 
Off-State 
dv/dt 
dv/dt 
VAK;420V, 
RGK;27kS1 
5 
10 
- 
V /ps 


V;O, 
f;lMHz 
Capaci tance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 
Gate 
to Cathode 
- 
350 
- 


CHARACTERISTI 
C 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK;6V, 
RGK;27kS1 
1 
5 
10 
mA 


Turn-on 
Time 
ton 
IF;50mA 
- 
10 
- 
lls 
RGK;27kS1 


Capacitance 
(Input 
to Output 
Cs 
VS;O, 
f;lMHz 
- 
0.8 
- 
pF 
Isolation 
Resistance 
RS 
V;500V, 
R.H ..s60% 
- 
1014 
- 
S1 


Isolation 
Voltage 
BVS 
AC, 
1 minute 
5000 
- 
- 
Vrms 


CHARACTERISTIC 
SYMBOL 
~lIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
20 
25 
30 
mA 


Operating 
Temperature 
Topr 
-30 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
10 
27 
kS1 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
llF 


TLP641J 


120 


f-< 
is 
100 


'"'"i3 
80 
o~ 
~~ 
~~ 
60 
~: 


'" 
40 
..., 
0::g 


20 
...,..., 
< 


3000 
~0: 
1000 


"- 


"'f-< 
500 


'/JZ 
300 
...,'" 
::>'" 
"'''' 
:::> 
"'u 
100 
..., 
"'0 
<'" 
50 
§~ 
30 
...,0 
<"- 


........ 


...•.. 


o 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
(1:) 


PULSE 
WIDTH ~ 
100tls 


Ta=25C 
~ 


..••.•..., 


~ 


10-3 
3 
10-2 
3 
10-1 
DUTY 
CYCLE 
RATIO 
DR 


•••.... 


...•.. 


I"- 
r-.. 
-~ 


-0.8 


-0.4 


0.1 


........ 


I' ...•..• 


f'.. 


300 


f-<z 
250 
'"'"'" 
:::>u 
200 
",<- 
f-< 
E 
<~ 
f-< 
150 
'/J~ 


'/J 
~ ~ 
O~ 
100 
f-< 


'/J 


:::;; 
50 
'" 


o 
-20 
0 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
(1:) 


Ta 
251: 


I 


I 


II 
I 


100 
<- 
50 
E 


30 
~ 
10 


f-< 
Z 
5 
'"'"'" 
:::>u 
~<~ 
0.5 
0 
0.3 


"- 


0.8 
1.0 
1.2 


FORWARD VOLTAGE 


1.4 
1.6 


VF 
(V) 


./ 
1/ 


J 


PULSE 
WIDTH";; 
10tls 


REPETITIVE 
FREQUEN- 


II 
CY 
100Hz 


II 


Ta~251: 


, 


TLP641J 


tON 
- 
IF 


30 


!£ 


Ta =251: 


Z 
RL= 
loon 
9 
20 
~ 
VAA=6V 


E:: 
z 
10 
0 
Iz 
<:r: 
0 
=> 
'""' 
0 
10 
20 
30 
40 
FORWARD CURRENT 
IF 
(mA) 


1FT 
- 
Ta 


I 
I 
VAK~ 6V 


flGK = 10kn 
RL~ 
loon 


27 


I 
I 
20 
40 
60 


AMBIENT 
TEMPERATURE 
80 
Ta (0 


20 
40 
60 


AMBIENT 
TEMPERATURE 


80 


Ta (1:) 


'fa =851: 
/ 
VAK=400V 


RGI( ~ 27kn 
/7 
/ V 


./ 


500 
1000 


GATE - CATHODE 
CAPACITANCE 


1500 
2000 


CGK 
(pF) 


w 
'""'~ 
200 
'"I 
"-~ ';; 
100 


"- 
~;:; 


~ 
50 


'\ 
1\ 
1\ 


Ta~251: 


l- 


'\. 
~ 
-1.r" I 


'V 
/0 
'Z.f'.- [\, 01- 
f'.- r-- " 
r-- I' 


Ta 
251: 


'\. 
VAK 
6V 


"'- 
RL= 
loon 


'" 
"' 
...... 


i'- 


Ta=251: 


"" 


~-- 
-- 


5 


"Ii 


..:: 


'""'z 
w 
<:r: 
<:r: 
0.5 
=>u 


<:> 
0.3 
~ 
'"..., 
0:I: 


3 
10 
30 


GATE - CATHODE 
RESISTANCE 


100 


flGK (kfl) 


TLP645G 


OFFICE 
MACHINE. 


HOUSEHOLE 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP645G 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


400V Min. 


lOmA Max. 


l50mA Max. 


Isolation 
Voltage 
5000Vrms Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path: 
8.Omm Min. 


Isolation 
Operating 
Voltage 


: 500Vac or 600Vdc for Isolation 
Group 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOllO, 
table 4 


*2 
According 
to VDEOllO, 
table 3 


6 
5 
4o 
1 
2 
3 


M~ 


~~ 


~ 
17.S5-aso 
I 


oJ 


EI 
AJ 


TOSHIBA 


I§}6 
2 
~ 
5 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 
I 


CHARACTERISITC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~ 39°C) 
JIFrC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOO/Js pulse, 
100pps) 
IFP 
1 
A 
p 
Dissipation 
100 
rz:l 
Power 
PD 
mW 
....l 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/oC 
-1.0 
mWrC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak Forward 
Voltage 
(RGK;27k.n) 
VDRM 
400 
V 


Peak 
Reverse 
Voltage 
(RGK;27k.n) 
VRRM 
400 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


<>:: 
On-State 
Current 
Derating 
(Ta ~25°C) 
JIT/oC 
-2.0 
mArC 
0 
Peak On-State 
Current 
(lOO/Js pulse, 
l20pps) 
3 
f-< 
ITP 
A 
u 
rz:l 
Peak 
One Cycle 
Surge 
Current 
2 
f-< 
ITSM 
A 
rz:lP 
Peak 
Reverse 
Gate Voltage 
5 
VGM 
V 


Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/oC 
-2.0 
mWrC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-55-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total Package 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
JPTrC 
-3.3 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH::;; 
60%) 
BVs 
5000 
Vrms 


TLP645G 


CrtARACTERISTIC 
SYMBOL 
TEST 
r.ONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
Q~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
I1A 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Off-State 
Current 
VAK=400V 
Ta=25°C 
- 
10 
5000 
nA 
IDRM 
RGK=27k.O. 
Ta=lOO°C 
- 
1 
100 
I1A 


Reverse 
Current 
IRRM 
VKA=400V 
Ta=25°C 
- 
10 
5000 
nA 


po: 
RGK=27kn 
Ta=lOO°C 
- 
1 
100 
I1A 
0 
H 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
0.9 
1.3 
V 
u~ 
H 
Holding 
Current 
IH 
RGK=27kn 
- 
0.2 
- 
mA 
~ 
Q 
Off-State 
dv/dt 
V/I1S 
dv/dt 
VD=280V, 
RGK=27kn 
5 
10 
- 


V=O, 
f=lMHz 


Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 


Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK=6V, 
RGK=27kn 
- 
4 
10 
mA 


Turn-on 
Time 
IF=3OmA, 
VAA=50V 
10 
ton 
- 
- 
I1S 


RGK=27kn 


Coupled 
dv/d t 
dv/d t 
VS=500V, 
RGK=27k.O. 
500 
- 
- 
V/l1s 


Capacitacne 
(':nl'utto Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


.- 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
27 
33 
kn 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
I1F 
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==TLP645GF 


OFFICE MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP645GF 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


All parameters 
are tested 
to the specification 
of 


TLP645G. 
(both condition 
and limits) 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


400V Min. 


10mA Max. 


l50mA Max. 


5000Vrms 
Min. 


55/150/21 


8.0mm Min. 


8.0mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
ro 600Vdc 
for Insolation 
Group 
C*l 


Creeping 
Current 
Resistance: 
Group*2 


Guaranteed 
Requirements 
of Safety 
Standards 


as rollows: 


DIN 57 883/VDE0883/6.80 
DIN 57 804/VDE0804/l.83 
DIN IEC65/VDE0860/8.8l 
DIN IEC380/VDE0806/8.8l 
DIN IEC435/VDE0805/Draft 
Nov. 
84 
DIN IEC60lTl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 4 


*2 
: According 
to VDEOllO, 
table 3 


6 
5 
4OJ 


J EDEC 


E IAJ 
TOSHIBA 


1~6 
2 
\.' 
5 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 


TLP645J==_ 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER 
SUPPLY. 


The TOSHIBA 
TLP645J 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


600V Min. 


lOrnAMax. 


l50rnAMax. 


5000Vrms Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path 
8.OrnrnMin. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOllO, 
table 4 


*2 
According 
to VDEOllO, 
table 3 


6 
5 
4o 
1 
2 
:I 


7.628 


~ 
!7.S5-aso 
I 


N 


EI 
AJ 


TOSHIBA 


I§}6 
2 
~ 
5 


:I 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 
I 


TLP645J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39°C) 
dIF/oC 
-0.7 
mA/oC 


Peak Forward 
Current 
(lOOlispulse, 
100pps) 
IFP 
1 
A 
0~ 
Power 
Dissipation 
PD 
100 
mW 
H 


Power 
Dissipation 
Derating 
(Ta~ 25°C) 
dPD;oC 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak Forward 
Voltage 
(RGK=27kn) 
VDRM 
600 
V 


Peak Reverse 
Voltage 
(RGK=27k.n) 
VRRM 
600 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


On-State 
Current 
Derating 
(Ta ~25°C) 
dIT;oC 
-2.0 
mA/oC 


"'"0 
Peak 
On-State 
Current 
(lOOlispulse, 
120pps) 
ITP 
3 
A 
•...u~ 
Peak 
One Cycle 
Surge Current 
ITSM 
2 
A 
•...~ 
0 
Peak Reverse 
Gate Voltage 
VGM 
5 
V 


Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
dPD;oC 
-2.0 
mW;oC 


Junction 
Temperature 
Tj 
100 
°c 


S·torage Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Rauge 
Topr 
-55-100 
°c 


Lead Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total Package 
Power 
Dissipa tion 
PT 
250 
mW 


Total Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
dPT;oC 
-3.3 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
5000 
Vrms 


TLP645J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 


VR=5V 
10 
~ 
Reverse 
Current 
IR 
- 
- 
IlA 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Off-State 
Current 
IDRM 
VAK=600V 
Ta=25°C 
- 
10 
5000 
nA 


RGK=27k.o. 
Ta=85°C 
- 
1 
150 
IlA 


Reverse 
Current 
IRRM 
VKA=600V 
Ta=25°C 
- 
10 
5000 
nA 


RGK=27k.o. 
Ta=85°C 
- 
1 
150 
IlA 


00:: 


ITM=lOOmA 
0.9 
0 
On-State 
Voltage 
VTM 
- 
1.3 
V 
Eo-< 
U~ 
Holding 
Current 
IH 
RGK=27k.o. 
- 
0.2 
- 
mA 
Eo-<~ 
Off-State 
dv/dt 
dv/dt 
VD=420V, 
RGK=27k.o. 
10 
V/Ils 
P 
- 
- 
V=O, 
f=lMHz 


Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 


Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK=6V, 
RGK=27k.o. 
- 
5 
10 
mA 


IF=3OmA, 
VAA=50V 
10 
Turn-on 
Time 
ton 
- 
- 
IlS 


RGK=27k.o. 


Coupled 
dv/dt 
dv/dt 
VS=500V, 
RGK=27k.o. 
500 
- 
- 
V/Ils 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
Rs 
VS=500V 
5xl010 
1014 
- 
.0. 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc I 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
10 
27 
k.o. 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
IlF 
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TLP645JF 


OFFICE 
MACHINE, 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP645JF 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


All parameters 
are tested 
to the specification 
of 


TLP645J. 
(both condition 
and limits) 


• Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


Isolation 
Voltage 


Climatic 
Test 
Class 


600V Min . 


10mA Max. 


l50mA Max. 


5000Vrms 
Min. 


55/150/21 


8.0mm Min. 


8.0mm Min. 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance: 
Group 
1*2 


Guaranteed 
Requirements 
of Safety 
Standards 
as Follows: 


DIN 57 883/VDE0883/6.80 
DIN 57 804/VDE0804/l.83 
DIN IEC65/VDE0860/8.8l 
DIN IEC380/FED0806/8.8l 
DIN IEC435/VDE0805/Draft 
Nov.84 


DIN IEC60lTl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 4 


*2 
According 
to VDEOllO, 
table 
3 


6 
5 
4OJ 


J EDEC 


EIAJ 
TOSHIBA 


1~6 
2 
~ 
5 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: CATHODE 
5: ANODE 
6: GATE 


TLP647G==_ 


OFFI CE MACH INE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID 
STATE 
RELAY. 


SWITCHING 
POWER 
SUPPLY. 


The TOSHIBA 
TLP647G 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


Isolation 
Voltage 


400V Min. 


l5mA Max. 


l50mA Max. 


4000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.2mm Min. 


7.6mm Min. 


4.0mm Min. 
Internal 
Creepage 
Path 


Isolation 
Operating 
Voltage 
*1 
: 500Vac or 600Vdc 
for Isolation 
Group 
C. 


*2 
Creeping 
Current 
Resistance 
: Group 
I. 


VDE Approved: 
Certificate 
No.39408 


*1 
According 
to VDEOllO, 
table 4 


*2 
According 
to VDEOllO, 
table 3 


654, 


~ 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
2 
~ 
5 


3 
4, 


1. ANODE 
2. CATHODE 
3. NC 
4. CATHODE 
5. ANODE 
6. GATE 
I 


TLP647G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta ~39°C) 
JIF/oC 
-0.7 
mA/"C 


Peak 
Forward 
Current 
(lOO,us pulse, 
100pps) 
IFP 
1 
A 
p~ 
Power 
Dissipation 
PD 
100 
mW 
H 
Power 
Dissipation 
Derating 
(Ta~25°C) 
dPD/oC 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak 
Forward 
Voltage 
(RGK=27kO.) 
VDRM 
400 
V 


Peak 
Reverse 
Voltage 
(RGK=27kn) 
VRRM 
400 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


On-State 
Current 
Derating 
(Ta~25°C) 
dIT/"C 
-2.0 
mA/"C 


P<:: 
Peak 
On-State 
Current 
(lOO,us, pulse, 
l20pps) 
ITP 
3 
A 
0•...u 
Peak 
One 
Cycle 
Surge 
Current 
ITSM 
2 
A 
~ 
•...~ 
Peak 
Reverse 
Gate 
Voltage 
VGM 
5 
V 
p 


Power 
Dissipation 
PD 
150 
mW 


Power 
Dissipation 
Derating 
(Ta~ 25°C) 
dPD/oC 
-2.0 
mW/"C 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 - 150 
°c 


Operating 
Temperature 
Range 
Topr 
-55 -100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
dPT/"C 
-3.3 
mW/oC 


Isolation 
Voltage 
(AC, 1 min., 
RH;;;;60%) 
BVS 
4000 
Vrms 


TLP647G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


Cl 
Reverse 
Current 
IR 
VR=5V 
10 
/lA 
~ 
- 
- 
....:I 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Off-State 
Current 
IDRM 
VAK=400V 
Ta=25°C 
- 
10 
5000 
nA 


RGK=27kn 
Ta=lOO°C 
- 
1 
100 
/lA 


Reverse 
Current 
IRRM 
VKA=400V 
Ta=25°C 
- 
10 
5000 
nA 


RGK=27k!1 
Ta=lOO°C 
- 
1 
100 
/lA 
p::0 
1-< 
On-State 
Voltage 
VTM 
ITM=lOOmA 
- 
0.9 
1.3 
V 
u~ 
Holding 
Current 
IH 
RGK=27kn 
0.2 
mA 
1-< 
- 
- 
~ 
Cl 
Off-State 
dv/dt 
dv/dt 
VAK=280V, 
RGK=27kn 
5 
10 
V//lS 
- 


V=O, 
f=lMHz 


Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 


Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK=6V, 
RGK=27kn 
- 
- 
15 
mA 


Turn-on 
Time 
ton 
IF=30mA, 
VAA=50V 
10 
- 
- 
/lS 


RGK=27kn 


Coupled 
dv/dt 
dv/dt 
VS=500V, 
RGK=27kn 
500 
- 
- 
V//lS 


Capacitance(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
4000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
HIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
20 
- 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
27 
33 
kn 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
/IF 


TLP647G 


"'" 


i'-. 


"'" 


"' 


PULSE 
WIDTH~ 
100 !J.s 


~ 


Ta = 25°C 


J". 


1= 
~;= 
== 
--- 
10-3 
3 
10-2 
3 
DUTY 
CYCLE 
RATIO 


I'-. 


I-- 


I"" 
-r- 


0.3 0.5 
1 
3 
5 


FORWARD 
CURRENT 


10 
30 50 


IF 
(mA) 


i'-. 


"-... 


'" "- 


..••.•. 


100 
~« 
50 
E 
30 


I'< 
H 
10 
.... 
5 
z 
~ 
3 


::0 
U 
1 
A~ 
0.5 
~~ 
0.3 
0 
I'< 


Ta 
25°C 
,- 


I 
I 


/ 


1/ 


7 
/ 


VIi 


PULSE 
WIDTH 
~ 
10!J.s 
REPETITIVE 


f 
FREQUENCY 
100Hz 


II 


Ta = 25°C 


, 


500 
P< 300 
I'< 
H 


10.6 
1.0 
1.4 
1.8 


PULSE 
FORWARD 
VOLTAGE 


2.6 


(V) 


TLP647J 


OFFICE MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP647J 
consists 
of a photo-thyristor 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


Isolation 
Voltage 


600V Min. 


15rnAMax. 


150rnAMax. 


4000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.2mm Min. 


7.6rnrnMin. 


4.0rnrnMin. 
Internal 
Creepage 
Path 


Isolation 
Operating 
Voltage 


: 500Vac or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOIIO, 
table 4 


*2 
According 
to VDEOIIO, 
table 3 


654, 
bE 


1 
2 
:3 


17.12±CJ.25 


JEDEC 


EIAJ 


TOSHIBA 


1~6 
2 
~ 
5 


:3 
4 


1. ANODE 
2. CATHODE 
3. 
NC 


4. CATHODE 
5. ANODE 
6. GATE 
I 


TLP647J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta ~39°C) 
JIF;oC 
-0.7 
mA;oC 


Peak Forward 
Current 
(lOOI'S 
pulse, 
100pps) 
IFP 
1 
A 
0 
Power 
Dissipation 
PD 
100 
mW 
w 
,...:l 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/oC 
-1.0 
mW;oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Peak Forward 
Voltage 
(RGK=27kn) 
VDRM 
600 
V 


Peak Reverse 
Voltage 
(RGK=27kn) 
VRRM 
600 
V 


On-State 
Current 
IT(RMS) 
150 
mA 


On-State 
Current 
Derating 
(Ta~25°C) 
JIT;oC 
-2.0 
mA/oC 
p:: 
0 
Peak 
On-State 
Current 
(1001'spulse, 
l20pps) 
ITP 
3 
A 
Eo-<u 
w 
Peak 
One Cycle 
Surge 
Current 
ITSM 
2 
A 
Eo-< 
W0 
Peak Reverse 
Gate Voltage 
VGM 
5 
V 


Power 
Dissipation 
PD 
150 
m\~ 


Power 
Dissipation 
Derating 
(Ta ~25°C) 
JPD;oC 
-2.0 
mW;oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55 -150 
°c 


Operating 
Temperature 
Range 
Topr 
-55 -100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25°C) 
JPT/oC 
-3.3 
m\~/°c 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
4000 
Vrms 


TLP647J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=10mA 
1.0 
1.15 
1.3 
V 
0~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
/.tA 
....l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Off-State 
Current 
IDRM 
VAK=600V 
Ta=25°C 
- 
10 
5000 
nA 


RGK=27kn 
Ta=85°C 
- 
1 
150 
/.tA 


Reverse 
Current 
IRRM 
VKA=600V 
Ta=25°C 
- 
10 
5000 
nA 


e>: 
RGK=27kn 
Ta=85°C 
- 
1 
150 
/.tA 
0H On-State 
Voltage 
VTM 
ITM=100mA 
- 
0.9 
1.3 
V 
u~ 
H Holding 
Current 
IH 
RGK=27kn 
- 
0.2 
- 
mA 
~0 
Off-State 
dv/dt 
dv/dt 
V//.ts 
VAK=420V, 
RGK=27kn 
- 
10 
- 


V=O, 
f=lMHz 


Capacitance 
Cj 
Anode 
to Gate 
- 
20 
- 
pF 
Gate 
to Cathode 
- 
350 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VAK=6V, 
RGK=27kn 
- 
- 
15 
mA 


Turn-on 
Time 
ton 
IF=30mA, 
VAA=50V 
10 
- 
- 
/.ts 
RGK=27kn 


Coupled 
dv/dt 
dv/dt 
VS=500V, 
RGK=27kn 
500 
- 
- 
V//.ts 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5x101O 
1014 
- 
n 


AC, 
1 minute 
4000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc I 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
20 
- 
25 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Gate 
to Cathode 
Resistance 
RGK 
- 
10 
27 
kn 


Gate 
to Cathode 
Capacity 
CGK 
- 
0.01 
0.1 
/.tF 


TLP647J 


""" 
'- f'., 


" 


-- 
PULSE 
WIDTH 
~ 
lOOps 
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~== 
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== 
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/ 
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I 


-:; 1000 
S~ 


~ 
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'"i2 
50 
g 
30 


<=> 
~ 
~ 
o 
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'"en 
..:1 
'"a. 
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/ 


I 


PULSE 
WIDTH 
~ 
lOps 
REPETITIVE 


FREGtUENCY 
100 Hz 


Ta = 25"C 


500 
P< 
~300 


1 
0.6 
1.0 
1.4 
J.8 


PULSE 
FORWARD 
VOLTAGE 


2.6 
(V) 


TLP665G 


OFFICE 
t~ACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The 
TOSHIBA 
TLP665G 
consists 
of 
a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead 
plastic 
DIP 
package. 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


400V 
Min. 


lOmA 
Max. 


lOOmA 
Max. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of 
IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 
8.Omm 
Min. 


Isolation 
Clearance 
7.3mm 
Min. 


3 
2 
103 
4 
6 B 


~ 
17.85- 880 I 


'"ol 


JEDEC 


EIAJ 


TOSHIBA 


Isolation 
Operating 
Voltage 
PIN CONFIGURATIONS 
(TOP VIEW) 


: 500Vac 
or 
600Vdc 
for 
Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOllO, 
table 
4 


*@ 
According 
to VDEOllO, 
table 
3 
lETI6 
2 
~ 


:3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 
I 


TLP665G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta~53°C) 
4IF/"C 
-0.7 
mA/"C 


Peak 
Forward 
Current 
(lOOjJs pulse, 
100pps) 
IFP 
1 
A 
p 
100 
~ 
Power 
Dissipation 
PD 
mW 
....:I 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/"C 
-1.0 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS 
Current 
I Ta=25°C 
IT(RMS) 
100 
mA 
I Ta=70°C 
50 


On-State 
Current 
Derating 
(Ta~25°C) 
4IT/oC 
-1.1 
mA/oC 


p:: 
Peak 
On-State 
Current 
(lOOjJs pulse, 
l20pps) 
ITP 
2 
A 
0 
Eo-<u 
Peak Nonrepetitive 
Surge 
~ 
Current 
ITSM 
1.2 
A 
Eo-< 
(Pw=lOrns, DC=lO%) 
~ 
p 


Total 
Power 
Dissipation 
PD 
300 
mW 


Total 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
JPD/"C 
-4.0 
mW /°C 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~ 25°C) 
JPT/"C 
-4.4 
mW/"C 


Isolation 
Voltage 
(AC, 1 min., 
RH ;;;;;;60%) 
BVS 
5000 
Vrms 


TLP665G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF:IOmA 
1.0 
1.15 
1.3 
V 


Cl~ 
Reverse 
Current 
IR 
VR:5V 
- 
- 
10 
flA 
H 
Capacitance 
CT 
V:O, 
f:lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRM:400V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
1.7 
3.0 
V 


<>::0 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
Eo-<u 
Critical 
Rate 
of Rise 
Vin:12OVrms, 
Ta:85°C 
~ 
dv/dt 
200 
500 
V/fls 
Eo-< 
of Off-State 
Voltage 
(Fig .1) 
- 
~ 
Cl 


Critical 
Rate 
of Rise 
dv /dt(c) 
IT:15mA, 
Vin:3OVrms 
0.2 
V/fls 
of CornrnutatingVoltage 
(Fig .1) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT:3V 
- 
5 
10 
mA 


Capacitance 
(Input 
to Output) 
Cs 
VS:O, 
f:lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS:500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVs 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minu te 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


J"lJl.flJCvcc 
L-LJ0V 


dv/dt(c) 
dV/dt 
I 


TLP665G 
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AMBIENT TEMPERATURE 


100 
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I 
/ 
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1.6 


VF (V) 


0.8 
1.0 
1.2 


FORWARD VOLTAGE 


/' 
I 
/1 
I 
I 


I 


I 
I 
I 
I 
I 


PULSE WIDTH:5:1O~s 
REPETITIVE FREQUENCY 


I 
100Hz 


Ta= 2S"G 


1.0 
1.4 
1.8 
2.2 
2.6 


PULSE FORWARD VOLTAGE 
VpF (V) 


TLP665G 


] 
20 
VT= 
3 V 


RL= 
lOon 


20 
40 
60 


AMBIENT 
TEMPERATURE 


80 


Ta 
(G) 


2 


1: 
.a: 


f-< 
0.5 
z 
'"<>: 
~ 
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u 


<.?z 
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40 
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80 
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I 


TLP665GF 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The 
TOSHIBA 
TLP665GF 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead plastic 
DIP 
package. 


All 
parameters 
are 
tested 
to the 
specification 
of 


TLP665G. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


400V Min. 


10mA Max. 


lOOmA Max. 


5000Vrms 
Min. 


55/150/21 


8.Omm 
Min. 


8.0mm 
Min. 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for 
Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/l.83 
DIN 
IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 
DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC601Tl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


JEDEC 


EI AJ 
TOSHIBA 


It±J6 
2 
~ 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 


6: TERMINAL 
2 


TLP665J ==_-== 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP665J 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six lead plastic 
DIP packge. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


600V Min. 


lOmA Max. 


100mA Max. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 
8.Omm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOIIO, 
table 
4 


*2 
According 
to VDEGIIO, 
table 
3 


:3 
2 
1OJ 
4, 
6 


J EDEC 


EIAJ 
TOSHIBA 


IBJ6 
2 
~ 


:3 
4, 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 
I 


TLP665J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~ 53°C) 
.:fIF;oC 
-0.7 
mA;oC 


Peak 
Forward 
Current 
(100/1s pulse, 
100pps) 
IFP 
1 
A 
p 
Power 
Dissipation 
100 
mW 
~ 
PD 
....:I 


Power 
Dissipation 
Derating 
(Ta~25°C) 
.:fPD;oC 
-1.0 
mW;oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


On-State 
RMS 
Current 
I Ta;25°C 
IT(RMS) 
100 
mA 


I Ta;70°C 
50 


On-State 
Current 
Derating 
(Ta ~25°C) 
.:fIT/oC 
-1.1 
mA;oC 
P::0 
Peak 
On-State 
Current 
(lOO/1s pulse, 
l20pps) 
ITP 
2 
A 
Eo-< 
U~ 
Peak 
Nonrepetitive 
Surge 
Current 
Eo-< 
ITSM 
1.2 
A 
~ 
(Pw;lOms, 
DC;lO%) 
p 


Total 
Power 
Dissipation 
PD 
300 
mW 


Total 
Power 
Dissipation 
Derating 
(Ta ~25°C) 
.:fPD/oC 
-4.0 
mW;oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~ 25°C) 
.:fPT;oC 
-4.4 
mW;oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
5000 
Vrms 


TLP665J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
p 
Reverse 
Current 
IR 
VR=5V 
10 
IJA 
w 
- 
- 
....:l 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRW600V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITM=lOOmA 
- 
1.7 
3.0 
V 


po: 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
0 
E-< 
U 
Critical 
Rate 
of Rise 
Vin=120Vrms, 
Ta=85°C 
w 
dv/dt 
500 
V/lJs 
E-< 
of Off-State 
Voltage 
(Fig .1) 
- 
- 
wp 


Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=60Vrms, 
IT=15mA 
0.2 
V/lJs 
or Commutating 
Voltage 
(Fig.l) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
5 
10 
mA 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xIOIO 
1014 
- 
.n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


~vcc 
L~OV 


dV/dt(cl 
dV/dt 
I 


TLP665J 


60 


f-< 
Z 
50 
"'lgi 
B 
40 
A"'---- 
~'@ 
30 
"'~ 
~~ 
"'l 
20 
...:l 


~ 
0 
10 
...:l 
...:l 
-< 


3000 


11000 


0.. 
~ 
SOO 
300 


\ 
'\ 


\ 
\. 


\. 


o 
-20 
0 
20 
40 
60 
80 
100 
120 
AMBIENT 
TEMPERATURE 
Ta 
(~) 


I 


1111 
PULSE 
WIDTH;;;; 100tts 


11111 
Ta=2 
5~ 


"'" 
I".... 


10-3 
3 
10-2 
3 
10-1 
3 
DUTY 
CYCLE 
RATIO 
DR 


••.•.... 


........ 


r--- 
-- 


0.3 
0.5 
1 
3 
5 
10 
30 
50 
FORWARD CURRENT 
IF 
(rnA) 


120 


f-< 
100 
Z 
"'lgi 


80 
::>u____ 


"'l'@ 
f-<~ 


60 
-< 
f-<____ 


m m 


I~ 


40 
Z~ 
Of-<.- 
m 
:2 
20 
ol 


'\ 
'\ 
"" 
1"'- 
"'- 


o 
20 
40 
60 
80 
100 
120 
AMBIENT 
TEMPERATURE 
Ta 
(~) 


0 
Ta 
25~ 


0 
/ 


3 


1 
/ 


5 


I 


1 
V 
0.8 
1.0 
\.2 
1.4 
1.6 


FORWARD 
VOLTAGE VF 
(V) 


1000 


1 
500 


0.. 
300 


""- 


./ 
/ 


PULSE 
WIDTH"; 
10tts 


REPETITIVE 
FREQUENCY 
- 
100Hz 
Ta=25~ 


\.0 
1.4 
\.8 
2.2 
26 
3.0 


PULSE 
FORWARD VOLTAGE VpF 
(V) 


TLP665JF 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP665JF 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead plastic 
DIP package. 


All parameters 
are tested 
to the specification 
of 


TLP665J. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


600V Min. 


lOmA Max. 


lOOmA Max. 


5000Vrms 
Min. 


55/150/21 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.0mm Min. 


8.0mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/l.83 
DIN 
IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 
DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC601Tl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


JEDEC 


EI AJ 


TOSHIBA 


ltiJ6 


~ 
2 


3 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 


6: TERMINAL 
2 
I 


TLP666G 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP666G 
consists 
of a zero voltage 


crossing 
turn-on 
photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in a 


six lead plastic 
DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


400V Min. 


lOmA Max. 


100mA Max. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


Isolation 
Creepage 
Path 
8.Omm Min. 


Isolation 
Operating 
Voltage 


: 500Vac or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOIIO, 
table 4 


*2 
According 
to VDEOIIO, 
table 3 


3 
" 
103 


B 


~ 
17.85- a80 I 


U) 
01 


JEDEC 


EIAJ 
TOSHIBA 


1~6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 
6: TERMINAL 
2 


TLP666G 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta ~53°C) 
JIF/oC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(lOO/1s pulse, 
100pps) 
IFF 
1 
A 
0 
100 
~ 
Power 
Dissipation 
PD 
mW 
..:l 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/oC 
-1.0 
mW/oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
400 
V 


On-State 
RMS Current 
I Ta=25°C 
IT(RMS) 
100 
mA 


I Ta=70°C 
50 


p:: 
On-State 
Current 
Derating 
(Ta ~ 25°C) 
JIT/"C 
-1.1 
mA/oC 
0H 
Peak 
On-State 
Current 
(lOO/1s pulse, 
l20pps) 
ITP 
2 
A 
u~ 
H 
Peak Nonrepetitive 
Surge 
Current 
(Pw=lOms, 
DC=lO%) 
ITSM 
1.2 
A 
~0 
Power 
Dissipation 
PD 
300 
mW 


Power 
Dissipation 
Derating 
(Ta~25°C) 
JPD/"C 
-4.0 
mW/oC 


Junction 
Temperature 
Tj 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
JPT/"C 
-4.4 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH;;;;;60%) 
BVs 
5000 
Vrms 


TlP666G 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
0~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
IJA 
>-1 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRW400V 
- 
10 
100 
nA 


p::; 
Peak 
On-State 
Voltage 
VTM 
ITWlOOmA 
- 
1.7 
3.0 
V 
0..., 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
u~ 
Critical 
Rate 
of Rise 
..., 
Vin=120Vrms, 
Ta=85°C 
~ 
dv/dt 
200 
500 
vllJs 
0 
of Off-State 
Voltage 
(Fip.l) 
- 


Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=30Vrms, 
IT=15mA 
0.2 
V IlJs 
of Commutating 
Voltage 
(Fig.l) 
- 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Trigger 
LED Current 
1FT 
VT=3V 
- 
5 
10 
mA 


Inhibit 
Voltage 
VIR 
IF=Rated 
1FT 
- 
- 
40 
V 


Leakage 
in Inhibited 
State 
1m 
IF=Rated 
1FT 
100 
300 
IJA 
- 


VT=Rated 
VDRM 


Capacitance 
(Input 
to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
.0. 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
120 
Vac 


Forward 
Current 
IF 
15 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 


+ 
Rin 


1 
6 
120.0. 
Vee 
2 
5 
RL 
:I 
4 
2k.o. 


TLP666G 


60 


,... 


50 
z 
gJ 
'"::>u 
40 
§l~~1 30 
'"~~ 
'" 
20 
-' 
cc 
~ 
10 
0-'-'< 


\ 
\.. 


\ 
1'\ 


\ 


o 
20 
40 
60 
80 
100 
120 


AMBIENT 
TEMPERATURE 
Ta 
(~) 


3000 
~11000 


Po< 
""'~ 
500 


"',... 
300 
enZ 
-'''' 
::>'" 
Po<'" 
::> 
100 
",u 
-'cco 
50 
<'" 
~~ 
30 
-,,,, 
-'0 
<""' 


PULSE 
WIDTH~ 
100tts 


Ta=25'C 


~ 


", 


10-3 
3 
10-2 
3 
10-1 
3 


DUTY 
CYCLE 
RATIO 
DR 


-3.2 


'"~~ 
- 2.8 
,...$ 


~ 
E 
",'-' 
- 2.4 
~~ 
"'"" 
,..." 
-2.0 
"'''"' 
d> 
;:"" 
-1.6 
-',... 
Oz 
>'" 
~g 


- 1.2 
~t 
-0.8 
"'''' 
00 
,,",u 


I---.. 


r--...... 
-r- 


0.3 
0.5 
I 
3 
5 
10 
30 
50 
FORWARD 
CURRENT 
IF 
(rnA) 


~ 
100 


gJ~ 


~ Ei 
80 
u,-, 
"'~ 
E;:en 
i:: i§ 
60 


en '-' 
~ ,... 
o ~ 
40 


"' '\ 
"'\ 


1'\ 


'\ '\. 


o 
20 
40 
60 
80 
100 


AMBI ENT 
TE MPERATURE 
Ta 
COC) 


100 


~ 
50 
1 
30 


""~ 
,... 
10 


Z 
'" 
5 
'"~ 
3 
u 
~ 
~ 
0.5 
'"0 
0.3 
""' 


Ta 
25'C 


t 
I 
Y' 
I 
I 
I 
I 


I 
/ 


V 
I 


0.8 
1.0 
1.2 
1.4 
1.6 


FORWARD 
VOLTAGE 
VF 
(V) 


j 
1000 


- 
500 


Po< 
300 
.e- 
1./ 
/ 


I 


/ 
PULS E WI DTH::; 
10 tts 


REPETITIVE 
FREQUENCY 


100Hz 


Ta =2 
5'C 


~ 
100 
'"~ 
50 
S 
30 


~ 
~ 
'"o 
""' 
'"en-' 
::> 
Po< 


1.0 
1.4 
1.8 
2.2 
2.6 
3.0 


PULSE 
FORWARD 
VOLTAGE 
VpF 
(V) 


==_TLP666GF 


OFFICE 
MACHINE 


HOUSEHOLD 
USE EQUIPMENT 


TRIAC 
DRIVER 


SOLID 
STATE 
RELAY 


The TOSHIBA 
TLP666FG 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead plastic 
DIP 
package. 


All parameters 
are tested 
to the 
specification 
of 


TLP666G. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


400V Min. 


lOmA Max. 


100mA Max. 


5000Vrms 
Min. 


55/150/21 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of 
Safety 
Standards 
as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/l.83 
DIN 
IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 


DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC601Tl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


JEDEC 


EI AJ 


TOSHIBA 


1~6 
2 
~ 


3 
ZC 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 


6: TERMINAL 
2 


TLP666J 


OFFICE 
~1ACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


TRIAC 
DRIVER. 


SOLID 
STATE 
RELAY. 


The TOSHIBA 
TLP666J 
consists 
of a zero voltage 


crossing 
turn-on photo-triac 
optically 
coupled 
to 


a gallium 
arsenide 
infrared 
emitting 
diode 
in a 


six lead plastic 
DIP package. 


Peak Off-State 
Voltage 


Trigger 
LED Current 


On-State 
Current 


600V Min. 


10mA Max. 


100mA Max. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test Class 
55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.Omm Min. 


7.3mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


*1 
According 
to VDEOIIO, 
table 4 


*2 
According 
to VDEOIIO, 
table 3 


3 
2 
103 


4, 
6 


JEDEC 


EIAJ 
TOSHIBA 
B 


17.s5- aso I 


IM6 
2 
~ 


3 
ZC 
4, 


1: ANODE 
2: CATHODE 
3: 
NC 
4: TERMINAL 
1 


6: TERMINAL 
2 
I 


TLP666J 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
50 
mA 


Forward 
Current 
Derating 
(Ta;;?; 
53°C) 
JIF/oC 
-0.7 
mA/oC 


Peak 
Forward 
Current 
(IOO/.lspulse, 
100pps) 
IFP 
1 
A 
0 
100 
~ 
Power 
Dissipation 
PD 
mW 
....:I 


Power 
Dissipation 
Derating 
(Ta;;?; 
25°C) 
JPD/oC 
-1.0 
mW;oC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
°c 


Off-State 
Output 
Terminal 
Voltage 
VDRM 
600 
V 


On-State 
RMS 
Current 
I Ta=25°C 
IT(RMS) 
100 
mA 
I Ta=70°C 
50 


p:: 
Current 
Derating 
(Ta~25°C) 
JIT/oC 
-1.1 
mA/oC 
0 
On-State 
E-<u 
(IOO/.lspulse, 
l20pps) 
2 
~ 
Peak 
On-State 
Current 
ITP 
A 
E-<~ 
(Pw=lOms, 
DC=lO%) 
1.2 
0 
Peak 
Nonrepeti tive 
Surge 
Current 
ITSM 
A 


Power 
Dissipation 
PD 
300 
mW 


Power 
Dissipation 
Derating 
(Ta;;?; 
25°C) 
JPD;oC 
-4.0 
mW/oC 


Junction 
Temperature 
Ti 
100 
°c 


Storage 
Temperature 
Range 
Tstg 
-55-150 
°c 


Operating 
Temperature 
Range 
Topr 
-40-100 
°c 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
330 
roW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta;;?; 
25°C) 
JPT/oC 
-4.4 
mW/oC 


Isolation 
Voltage 
(AC, 1 min. , 
RH ~60%) 
BVS 
5000 
Vrms 


TLP666J 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 
0~ 
Reverse 
Current 
IR 
VR=SV 
- 
- 
10 
IlA 
....l 


Capacitance 
CT 
V=O, 
f=lMHz 
. 
- 
10 
- 
pF 


Peak 
Off-State 
Current 
IDRM 
VDRW400V 
- 
10 
100 
nA 


Peak 
On-State 
Voltage 
VTM 
ITM=lOOmA 
- 
1.7 
3.0 
V 
'2'5 
Eo-< 
Holding 
Current 
IH 
- 
- 
0.2 
- 
mA 
u~ 
Critical 
Rate 
of Rise 
Vin=240Vrms, 
Ta=8S·C 
Eo-< 
dv/dt 
200 
500 
V/Ils 
~ 
of Off-State 
Voltage 
(Fig .1) 
- 
0 
Critical 
Rate 
of Rise 
dv/dt(c) 
Vin=60Vrms, 
IT=lSmA 
- 
0.2 
V/Ils 
of Cornmutating Voltage 
(Fig .1) 
- 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNI 


Trigger 
LED 
Current 
1FT 
VT=6V 
- 
5 
10 
mA 


Inhibit 
Voltage 
VIH 
IF=Rated 
1FT 
- 
- 
SO 
V 


Leakage 
in Inhibited 
State 
IIH 
IF=Rated 
1FT 
100 
300 
IlA 
- 
VT=Rated 
VDRM 


Capacitacne(Input 
to Ou tput) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=SOOV 
SxlOlO 
1014 
- 
0 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
Vdc I 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VAC 
- 
- 
240 
Vac 


Forward 
Current 
IF 
IS 
20 
25 
mA 


Peak 
On-State 
Current 
ITP 
- 
- 
1 
A 


Operating 
Temperature 
Topr 
-25 
- 
85 
·C 


Fig. 
1 
dv/dt 
TEST 
CIRCUIT 


+ 
Rin 
1 
6 
Vcc 
1200 
2 
5 
RL 
3 
4, 


4,kO 


~vcc 
I. 
I--J° 


V 


dV/dt(cl 
dV/dt 


TLP666J 
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DR 
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0.3 
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1 
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5 


FORWARD CURRENT 


10 
30 
50 


IF 
(mA) 


120 


E-< 
100 
is 
«: 
«:", 
80 
51 
'" 
E-< 
60 
<'"f ~ 40 
z~ 
o 
E-< 
.~ 
en 
:i 
20 
.,; 


100 


'" 
50 
1 


30 


•... 


10 
~ 


E-< 
5 
Z~ 
3 
«: 
«: 
;::> 
u 


A 
«: 
0.5 
~ 
'" 
0.3 
0•... 


'\ 
'\ 
'\. 


'\. 


"'- 


1"'- 


o 
20 
40 
60 
80 


AMBIENT 
TEMPERATURE 
Ta 


100 
CC) 


Ta 
25 "C 


I 
1/ 
11 


/ 


I/ 


0.8 
1.0 
1.2 


FORWARD VOLTAGE 


1.4 
1.6 


VF 
(V) 


/' 
/ 


I 


PULSE 
WIDTH';;10tts 
REPETITIVE 
FREQUENCY 


100Hz 


Ta=25 
"C 


1.0 
1.4 
1.8 
2.2 


PULSE 
FORWARD VOLTAGE 


2.6 


VpF 
(V) 


TLP666JF== 


OFFICE 
MACHINE 


HOUSEHOLD 
USE EQUIPMENT 


TRIAC 
DRIVER 


SOLID 
STATE 
RELAY 


The 
TOSHIBA 
TLP666JF 
consists 
of a photo-triac 


optically 
coupled 
to a gallium 
arsenide 
infrared 


emitting 
diode 
in a six 
lead plastic 
DIP 
package. 


All 
parameters 
are 
tested 
to the 
specif~cation 
of 


TLP666J. 
(both condition 
and 
limits) 


Peak 
Off-State 
Voltage 


Trigger 
LED 
Current 


On-State 
Current 


Isolation 
Voltage 


Climatic 
Test 
Class 


600V Min. 


10mA Max. 


100mA Max. 


5000Vrms 
Min. 


55/150/21 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.0mm 
Min. 


8.Omm 
Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for 
Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of 
Safety 
Standards 
as Follows: 


DIN 
57 883/VDE0883/6.80 
DIN 
57 804/VDE0804/l.83 
DIN 
IEC65/VDE0860/8.8l 


DIN 
IEC380/VDE0806/8.8l 


DIN 
IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC601Tl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOllO, 
table 
3 


JEDEC 


EI AJ 


TOSHIBA 


1~6 
~ 


: 
ZC 
4 


1: ANODE 
2: CATHODE 
3: NC 
4: TERMINAL 
1 


6: TERMINAL 
2 
I 


==_ TLP675, TLP676 


OFFICE 
MACH INE. 


HOUSEHOLD 
USE EQUIPMENT. 


PROGRAMMABLE 
CONTROLLERS 
AC/DC-INPUT 
MODULE 
SOLID 
STATE 
RELAY 


darlington 
connected 
photo-transistor 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 


diode 
in a six lead plastic 
DIP 
package. 


TLP676 
is no-base 
internal 
connection 
for high-EMI 


• Isolation 
Voltage 
SOOOVrms 
Min. 


Guranteed 
Requirements 
of IEC380/VDE0806 


• 'Climatic Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


8,Omm Min. 


7.3mm Min. 


Isolation 
Operating 
Voltage 


: SOOVac 
or 600Vdc 
for 
Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


* 1 
According 
to VDEOllO, 
table 
4 


* 2 
According 
to VDEOllO, 
table 
3 


6 
5 
4,03 


J EDEC 


E I AJ 
TOSHIBA 


1~6 IB6 
2 
~ 
5 
2 
~ 
5 


:3 
4,:3 
4, 


1: ANODE 
1: ANODE 


2 : 
CATHODE 
2 : 
CATHODE 


3: NC 
3: NC 


4· 
EMITTER 
4 : 
EMITTER 


5 : 
COLLECTOR 
5 : COLLECTOR 


6: BASE 
6: NC 


TLP675, TLP676 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
I 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta ~ 39°C) 
, 
t,IF/oC 
-0.7 
mA/oC 


p 
Peak 
Forward 
Current 
(lOOlls pulse, 
100pps) 
IFP 
1 
A 
~ 
H 
Power 
Dissipation 
PD 
100 
mW 


Power 
Dissipation 
Derating 
(Ta~ 25°C) 
t,PDrC 
-1.0 
mWrC 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
T' 
125 
°c 
J 


Co~lector-Emitter 
Voltage 
VCEO 
35 
V 


Collector-Base 
Voltage 
(TLP675) 
VCBO 
60 
V 


Emitter-Collector 
Voltage 
VECO 
7 
V 


<>::0 
Emitter-Base 
Voltage 
(TLP675) 
VEBO 
7 
V 
H 
U~ 
Collector 
Current 
IC 
50 
H 
mA 
~ 
p 
Pc 
Power 
Dissipation 
150 
mW 


Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
t,PC/oC 
-1.5 
mWrC 


Junction 
Temperature 
T' 
125 
°c 
J 


Storage 
Temperature 
Range 
Tstg 
-55"'150 
°c 


Operating 
Temperature 
Range 
Topr 
-55'" 100 
°c 


Lead 
Soldering 
Temperature 
(10 see,) 
Tsold 
260 
°c 


Total 
Package 
Power 
Dissipation 
PT 
250 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta ~ 25°C) 
t,PTrC 
-2.5 
mW rC 


Isolation 
Voltage 
(AC, 1 min, 
RH ~ 6%) 
BVS 
2500 
V rrns I 


TLP675, TLP676 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
1.0 
1.15 
1.3 
V 


p 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
lJA 
~ 
H 
Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


Collector-Emitter 
V(BR)CEO 
IC=lmA 
35 
- 
Breakdown 
Voltage 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
7 
- 
- 
Breakdown 
Voltage 
V 
Collector-Base 


V(BR)CBO 
IC=O.lmA 
60 
- 
- 
Breakdown 
Voltage 
(TLP£75) 


Emitter-Base 
V(BR)EBO 
IE=O.lmA 
7 
- 
- 
p<:; 
Breakdown 
Voltage 
(TLPE75) 
0 
1-< 
VCE=24V 
- 
10 
200 
nA 
u~ 
Collector 
Dark 
Current 
ICEO 
1-< 
VCE=24V, 
Ta=85°C 
- 
- 
300 
lJA 
~p 
Collector 
Dark 
Current 
ICER 
VCE=24V, 
Ta=85°C 
0.5 
10 
lJA 
(TLP675) 
RBE=lOMQ 
- 


Collector 
Dark 
Current 
ICBO 
VCB=lOV 
- 
0.01 
nA 
(TLP675) 
- 


DC Forward 
Current 
Gain 
hFE 
VCE=5V, 
IC=lOmA 
50K 
- 
- 
(TLP675) 
- 


Capacitance 
~ollecter 
CCE 
V=O, 
f=lMHz 
- 
10 
- 
pF 
to Emitter) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=lV 
500 
2000 
- 


% 


Saturated 
CTR 
IC/IF(sat) 
IF=lOmA, 
VCE=lV 
500 
- 
- 


Base 
Photo-Current 
(TLP675) 
IpB 
IF=lmA, 
VCB=lV 
- 
2 
- 
lJA 


Collector-Emitter 
IC= SmA, 
IF=lmA 
- 
- 
1.0 


Saturation 
Voltage 
VCE(sat) 
V 


IC=50mA, 
IF=lOmA 
- 
- 
- 


TLP675, TLP676 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
(Input to Output) 
Cs 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
II 


AC, 
1 minute 
2500 
- 
- 


Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
5000 
- 


DC, 
1 minute 
- 
5000 
- 
Vdc 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
- 
40 
- 
VCC=lOV 


30 
Fall 
Time 
tf 
- 
- 
IC=lOmA 
45 


IJS 
Turn-on 
Time 
tON 
- 
- 
RL=lOOIl 


35 
Turn-off 
Time 
tOFF 
- 
- 


Turn-on 
Time 
tON 
RL=18011 
(Fig ,1) 
- 
5 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
20 
- 
IJS 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=lOmA 
- 
100 
- 


Turn-on 
Time 
tON 
RL=18011 
(Fig .1) 
- 
5 
- 


Storage 
Time 
ts 
RBE=lOM 
(TLP675) 
- 
15 
- 
IJS 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=lOmA 
- 
60 
- I 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
5 
24 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
- 
50 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


IF 
RL 
IF~ 
VCC 


VCE 
ts 


VCE 
9V 


IV 


tCE 


Fig.l 
Switching 
Time 
Test 
Circuit 


- 635- 


TLP675, TLP676 
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TLP675, TLP676 
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TLP675F, TLP676F 


OFFICE 
MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


PROGRAMMABLE 
CONTROLLERS. 


AC/DC-INPUT 
MODULE. 


SOLID 
STATE 
RELAY. 


darlington 
connected 
photo-transistor 
optically 


coupled 
to a gallium 
arsenide 
infrared 
emitting 


diode 
in a sic lead plastic 
DIP package. 


TLP676F 
is no-base 
internal 
connection 
for high-EMI 


All parameters 
are 
tested 
to the specification 
of 


TLP675 
and TLP676. 
(both condition 
and limits) 


35V Min . 


500 Min. 


5000Vrms 
Min. 


5/150/21 


• Collector-Emitter 
Voltage 


Current 
Transfer 
Ratio 


Isolation 
Voltage 


Climatic 
Test 
Class 


Isolation 
Creepage 
Path 


Isolation 
Clearance 


Isolation 
Operating 
Voltage 


: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 


Creeping 
Current 
Resistance 
: Group 
1*2 


Guaranteed 
Requirements 
of Safety 
Standards 


as Follows: 


DIN 67 
883/VDE0883/6.80 
DIN 57 804/VDE0804/l.83 
DIN IEC65/VDE0860/8.8l 
DIN 
IEC380/VDE0806/8.8l 
DIN IEC435/VDE0805/Draft 
Nov.84 
DIN 
IEC60lTl/VDE0750Tl/5.82 


*1 
According 
to VDEOllO, 
table 4 


*2 
According 
to VDEOllO, 
table 
3 


6 
5 
4OJ 


1 
2 
3 
. 
Z 


I 
a64±Cl25 
I_~ 
~ r1~ 


~~ 
112~~ 
~I. 10-12I 
'"oi 


J EDEC 


E IAJ 
TOSHIBA 


TLP675F 
TLP676F 


1~6 
1~6 
2 
~ 
5 
2 
~ 
5 


3 
4 
3 
4 


1 : ANODE 
1: ANODE 
2 : CATHODE 
2 : CATHODE 
3: NC 
3 : NC 


4: EMITTER 
4 : EMITTER 
5 : COLLECTOR 
5 : COLLECTOR 
6: BASE 
6: NC 


TLP677, TLP678 


OFFICE MACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP677 
and TLP678 
consist 
of a gallium 


arsenide 
infrared 
emitting 
diode 
optically 
coupled 
to 
a darlington 
connected 
photo-transistor 
which 
has an 


integral 
base-emitter 
resistor 
to optimize 
swiching 


speed 
and 
elevated 
temperature 
characteristics 
in a six 
lead plastic 
DIP package. 


TLP678 
is no-base 
internal 
connection 
for high-EMI 


environments. 


CLASSIFICATION 
COLLECTOR-EMITTER 
MARKING 
OF 
VOLTAGE 
(Min.) 
CLASSIFICATION 


Standard 
300V 
Blank 


Rank V2 
200V 
Blank,V2 


Rank 
VI 
lOOV 
Blank,V2,Vl 


6 
5 
4,o 
1 
2 
:3 


JEDEC 


EIAJ 
TOSHIBA 


H 


~~ 


17.85 - 
8.80 I 


1000% Min. 


5000Vrms 
Min. 


Guaranteed 
Requirements 
of IEC380/VDE0806 


Climatic 
Test 
Class 
55/150/21 


TLP677 
TLP678 


1~6 
1~6 
2 
~ 
5 
2 
~ 
5 


:3 
4,:3 
4 
Isolation 
Creepage 
Path 


Isolation 
Clearance 


8.Omm Min. 


7.3mm Min. 


Isolation 
Operating 
Voltage 


: 500Vac 
ro 600Vdc 
for Isolation 
Group 
C*l 


*2 
Creeping 
Current 
Resistance 
: Group 
I 


1: ANODE 
1: ANODE 


2: CATHODE 
2: CATHODE 
3: NC 
3: NC 
4: 
EMITTER 
4: 
EMITTER 


5: COLLECTOR 
5: COLLECTOR 


6: BASE 
6: NC 
. Note: 
Application 
type name for 
certification 


test, please 
use 
standard 
product 
type 


*1 
According 
to VDEOllO, 
table 
4 


*2 
According 
to VDEOIlO, 
table 
3 
I 


~LP677, TLP678 


CHARACTERISTIC 
SYMBOL 
RATING 
UNIT 


Forward 
Current 
IF 
60 
mA 


Forward 
Current 
Derating 
(Ta~39·C) 
JIF/DC 
-0.7 
mA/"C 


Peak 
Forward 
Current 
(lOO/.1spulse, 
100pps) 
IFP 
1 
A 
q~ 
Power 
Dissipation 
PD 
100 
mW 
H 


Power 
Dissipation 
Derating 
(Ta~25·C) 
JPD/"C 
-1.0 
mW/"C 


Reverse 
Voltage 
VR 
5 
V 


Junction 
Temperature 
Tj 
125 
·C 


300 


Collector-Emitter 
Voltage 
Rank 
V2 
VCEO 
200 
V 


Rank VI 
100 


300 


Collector-Base 
Voltage 
(TLP677) 
Rank V2 
VCBO 
200 
V 
~ 
0 
Rank VI 
100 
E-< 
U~ 
Emitter-Collector 
Voltage 
VECO 
0.3 
V 
E-<~ 
q 
Emitter-Base 
Voltage 
(TLP677) 
VEBO 
7 
V 


Collector 
Current 
IC 
150 
mA 


Power 
Dissipation 
Pc 
300 
mW 


Power 
Dissipation 
Derating 
(Ta ~25 DC) 
JPcI"c 
-3.0 
mW/ DC 


Junction 
Temperature 
Tj 
125 
·C 


Storage 
Temperature 
Range 
Tstg 
-55-150 
DC 


Operating 
Temperature 
Range 
Topr 
-55-100 
DC 


Lead 
Soldering 
Temperature 
(10 sec. ) 
Tsold 
260 
·C 


Total 
Package 
Power 
Dissipation 
PT 
350 
mW 


Total 
Package 
Power 
Dissipation 
Derating 
(Ta~25DC) 
JPT/"C 
-3.5 
mW /DC 


Isolation 
Voltage 
(AC, 1 min. , 
RH~60%) 
BVS 
5000 
Vrms 


TLP677, TlP678 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Forward 
Voltage 
VF 
IF=lOmA 
l.0 
l.15 
l.3 
V 
0~ 
Reverse 
Current 
IR 
VR=5V 
- 
- 
10 
/.LA 
...:l 


Capacitance 
CT 
V=O, 
f=lMHz 
- 
30 
- 
pF 


300 
- 
- 
Collector-Emitter 
V(BR)CEO 
Ic=O.lmA 
Rank 
V2 
200 
V 
Breakdown 
Voltage 
- 
- 


Rank 
VI 
100 
- 
- 


Emitter-Collector 
V(BR)ECO 
IE=O.lmA 
0.3 
V 
Breakdown 
Voltage 
- 
- 


Collector-Base 
300 
- 
- 


Breakdown 
Voltage 
(TLP677 ) V(BR)CBO 
Ic=O.lmA 
Rank 
V2 
200 
- 
- 
V 


Rank 
VI 
100 
- 
- 


p:: 
Emitter-Base 
V(BR)EBO 
IE=O.lmA 
7 
V 
0 
Breakdown 
Voltage 
(TLP677) 
- 
- 


Eo-<u~ 
Eo-< 
VCE=200V* 
- 
10 
200 
nA 
~ 
Collector 
Dark 
Current 
ICEO 
p 
VCE=200V*, 
Ta=85°C 
- 
- 
20 
/.LA 


Collector 
Dark 
Current 
ICER 
VCE=200V*, 
Ta=85°C 
0.5 
10 
/.LA 
- 
(TLP677) 
RBE=lOM.o. 


Collector 
Dark 
Current 


ICBO 
VCB=200V* 
0.1 
nA 
(TLP677) 
- 
- 


DC Forward 
Current 
Gain 
hFE 
VCE=5V, 
IC=lOmA 
7000 
(TLP677) 
- 
- 
- 


Capacitance 
Collector 
CCE 
V=O, 
f=lMHz 
10 
pF 
to Emitter 
- 
- I 


* Rank 
V2: 
l50V, 
Rank 
VI: 
80V 
COUPLED 
ELECTRICAL 
CHARACTERISTICS 
(Ta=25°C) 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Current 
Transfer 
Ratio 
IC/IF 
IF=lmA, 
VCE=lV 
1000 
4000 
- 
% 


Saturated 
CTR 
IC/IF(sat) 
IF=lOmA, 
VCE=lV 
500 
- 
- 
% 


Base 
Photo-Current 
(TLP677) 
IPB 
IF=lmA, 
VCB=lV 
- 
6 
- 
/.LA 


Collector-Emitter 
IC=lOmA, 
IF=lmA 
- 
- 
l.0 


Saturation 
Voltage 
VCE(sat) 
V 


IC=lOOmA, 
IF=lOmA 
0.3 
- 
l.2 


TLP677, TLP68 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Capacitance 
Input 
to Output 
CS 
VS=O, 
f=lMHz 
- 
0.8 
- 
pF 


Isolation 
Resistance 
RS 
VS=500V 
5xlOlO 
1014 
- 
n 


AC, 
1 minute 
5000 
- 
- 
Vrms 
Isolation 
Voltage 
BVS 
AC, 
1 second 
- 
10000 
- 


DC, 
1 minute 
- 
10000 
- 
VDC 


CHARACTERISTIC 
SYMBOL 
TEST 
CONDITION 
MIN. 
TYP. 
MAX. 
UNIT 


Rise 
Time 
tr 
VCC=lOV 
- 
40 
- 


Fall 
Time 
tf 
IC=lOmA 
- 
15 
- 


f.ls 
Turn-on 
Time 
ton 
RL=lOOn 
- 
50 
- 


Turn-off 
Time 
toff 
- 
15 
- 


Turn-on 
Time 
tON 
RL=180n 
(Fig .1) 
- 
3 
- 


Storage 
Time 
ts 
RBE=OPEN 
- 
45 
- 
f.ls 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=16mA 
- 
90 
- 


'Turn-on Time 
tON 
RL=180n 
(Fig .1) 
- 
5 
- 


Storage 
Time 
ts 
RBE=lOMn 
(TLP677) 
- 
40 
- 
f.lS 


Turn-off 
Time 
tOFF 
VCC=lOV, 
IF=16mA 
- 
80 
- 


CHARACTERISTIC 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNIT 


Supply 
Voltage 
VCC 
- 
- 
200 
V 


Forward 
Current 
IF 
- 
16 
25 
mA 


Collector 
Current 
IC 
- 
- 
50 
mA 


Operating 
Temperature 
Topr 
-25 
- 
85 
°c 


TLP677, TLP678 


"" 


~ " 


o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


80 
100 


Ta 
("C) 


5000 


3000 
PULSE 
WIDTH~100pS 


Ta=25"C 


'"'~ 
1000 
g,j 


500 
0o~ 
<t 
200 
~~ 
~ 
Po< 
100 
0 
I'< 
I'<H 


fil 
50 
CIJ 
20 
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10 
3 
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3 
10 -£ 
3 
10-1 
3 


DUTY 
CYCLE 
RATIO 
DR 


..•.. 


•••.... 


I-- 


t---. - 
-- 


&1 
400 
~ 
0P<~ 
320 
P::~ 
o~ 
'"'o 0 
240 
filPo< 
H 
H 
0oZ 
160 
0 
filH 
H'"' 
';;l~ 
~ 
H 
80 
oCIJ 
HCIJ 
HH 
<t<=l 


100 


<t 
50 


El 
30 


I'< 
H 
10 


'"' 
5 
Z 


~ 


3 


0 
1 
<=l 
~ 
0.5 
~ 
0.3 
0 
I'« 


"'" 


~ 
'" " 
"- 


80 
100 


Ta 
C"C) 
o 
20 
40 
60 


AMBIENT 
TEMPERATURE 


Ta 
25"C 


I 
I 
IT 
I 


/ 


1/ 


./ 


/ 


/ 


PULSE 
WIDTHS 
lOps 


REPETITIVE 


FREQ.UENCY 
100Hz 


Ta=25"C 


TLP677, TLP678 


1~/ 
j't: f-- 
Ta=25"C 


J 
~- 
I I 
..-l:- 
V 


I 
1 


.••.1--- 


I- 


/ 
I 
Tj 'I 
IF=0.5mA 
If, 
....- 
I 
-=~~ 
I 
-0.6 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 


COLLECTOR-EMITTER 
VOLTAGE 
VCE (V) 


Ta 
25"C 


VCC 
10V 


~!-)~ 
>.0 


l}.~'" 
o~) 


t= 
Il!~ 
",V 
"'~ 
l}.~ 


"'O~~~ 


I"--. 
tON (IF=1.6mA) 


"- 


tON (IF 
= 16mA) 
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I I r 


Ie 
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Ha0 
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1 
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1 
3 
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FORWARDCURRENT 
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(mA) 


Ta 
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to 
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H 


10 


IF 
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TLP677, TLP678 


<-,.~ 
0 
I'iI0 
H 
10° 
•... 
Z 
I'iI 
~ 
:::> 
0 


~ 
r:> 
~ 
0 
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0 
I'iI 
..:l 
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10-' 
0 
0 


120 


~ 
100 
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0 
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~ 
60 
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0 
~ 
40 
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0 
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TlP677F, TlP678F 


OFFICE 
~lACHINE. 


HOUSEHOLD 
USE EQUIPMENT. 


SOLID STATE 
RELAY. 


SWITCHING 
POWER SUPPLY. 


The TOSHIBA 
TLP677F 
and TLP678F 
consist 
of a gallium 
arsenide 
infrared 
emitting 
diode 
optically 
coupled 
to 
a darlington 
connected 
photo-transistor 
which 
has 
an 
integral 
base-emitter 
resistor 
to optimize 
switching 
speed 
and elevated 
temperature 
characteristics 
in a six 
lead 
plastic 
DIP package. 
TLP678 
is no-base 
internal 
connection 
for high-EMI 


environments. 
All parameters 
are tested 
to the specification 
of TLP677 
and TLP678 
(both condition 
and limits) 


CLASSIFICATION 
COLLECTOR-EMITTER 
MARKING 
OF 
VOLTAGE 
(Min.) 
CLASSIFICATION 


Standard 
300V 
Blank 


Rank 
V2 
200V 
Blank,V2 


Rank VI 
100V 
Blank,V2,Vl 


1000% 
Min. 
5000 rms Min. 
55/150/21 
8.0mm 
Min. 


3.0mrn Min. 


Current 
Transfer 
Ratio 
Isolation 
Voltage 
Climatic 
Test Class 
Isolation 
Creepage 
Path 
Isolation 
Clearance 
Isolation 
Operating 
Voltage 
: 500Vac 
or 600Vdc 
for Isolation 
Group 
C*l 
Creeping 
Current 
Resistance: 
Group 
1*2 
Guaranteed 
Requirements 
of Safety 
Standards 
as 
Follows: 
DIN 57 883/VDE0833/6.80 
DIN 57 804/VDE0804/1.83 
DIN IEC65/VDE0860/8.81 
DIN IEC380/VDE0806/8.81 
DIN IEC435/VDE0805/Draft 
Nov.84 
DIN IEC601Tl/VDE0750Tl/5.82 


6 
5 
4OJ 


1 
2 
3 
I 
864±O.25 
I:::: 


TI!~ 
o 


. 
. '" 
• 
I 
;;; 
. 


N 


JEDEC 


E IAJ 


TOSHIBA 


1~61~6 
2 
~ 
5 
2 
~ 
5 


3 
4 
3 
4 


1 : ANODE 


2 : CATHODE 


3 
: 
NC 


4 
EMITTER 


5 
COLLECTOR 


6 
BASE 


1 : ANODE 


2 : CATHODE 


3 
: 
NC 


4 : EMITTER 


5 : COLLECTOR 


6 
: 
NC 


Note 
: Application 
type name 
for certification 
test, please 
use standard 
product 
type name, 
i.e. 
TLP677F 
(V2) ; TLP677F 


*1 
According 
to VDEOIIO, 
table 4 
*2 
According 
to VDEOllO, 
table 
3 


• 
Structure and Basic Characteristics 
Demand for photocouplers 
entered a real growth period around 1977. The background 
for 
this 
is the increasing application 
in signal transmission 
between CPU and peripheral 
devices caused by the popularization 
of microprocessors and in isolation 
interface between 
logic circuits and power line load circuits. 


Traditionally, 
for 
these applications, 
relays or transformers 
have been used. Photo- 
couplers not ohly replace these devices, but also have merits such as elimination 
of imped- 
ance mismatching, 
improvement 
in isolation capability 
between input and outputs and ease 
of noise cutoff. 
Moreover, while circuit consist of more LSls and microcomputers, 
addition- 
al merits of occupying 
area reduction 
on the printed 
circuit 
board and maintenance-free 
operation based on reliability 
improvement 
increase the demand rapidly. 
With 
this 
background, 
metalsealed tubular 
photocoupler 
TLP501 
was developed 
in 
1972, then, TLP503 
(DIP, 6-pinl 
and TLP5Q4 (DIP, B-pin, 2chl, and photo-thyristor 
coupl- 
ers TLP505G 
and TLP506G 
were commercialized. 
In 1978, new package material "White 
epoxy 
resin" 
was developed in Toshiba, then made higher isolation 
voltage, higher sensi- 
tivity, 
and higher current 
transfer 
ratio. 
Recently, 
however, as the large-scale control 
by 


microcomputers, 
become 
popular 
in 
the 
sequence controllers, 
photocouplers 
used for 
I/O interface has increased markedly. 
Accordingly, 
to increase the number of units mount- 
able per printed circuit 
board, multichannel 
photo couplers are also developed. 
In this 
paragraph, the structure 
and basic characteristics 
for 
these units will 
be de- 
scribed. 


• 
Structure 
Fig. 8-1 shows TLP521-1 structure. 
As shown in the cross-sectional structure in Fig. 
8-2, an infrared light emitting 
diode chip and a photo-transistor 
chip are individually 
die 
bonded on the separated lead frames. Each electrode is bonded with 
25,u diameter Au 
wire by thermal 
compressive wire 
bonding, so the light-emitting 
and the light-receiving 
lead frames face each other 
on their 
optical 
centers axis. Further, transparent silicone 
resin is inserted into the chips facing gap to obtain optical coupling and electrical isola- 
tion. At the same time, white epoxy resin is used for transfer molding. 


Body 
: White 
epoxy 
mold 


Photo-trarlSistor 
chiP 


Window 
: Sihcore 
resin 


LED 
chiP 


Frame 


Fig.8-2 
Cross section of TLP521-1 


The infrared light-emitting 
diode is an Si-doped liquid phase epitaxial GaAs diode and is 
mounted with 
its P-side up. The light-receiving chip is an Si NPN epitaxial planner photo- 


transistor. (In TLP645G, PNPN epitaxial planner photo-thyristor 
is used.) 


If the 
isolation 
distance 
between 
the 
input 
and 
the 
output 
is wide, 
the 
isolation 
voltage 
becomes 
high. 
On 
the 
other 
hand, 
as the 
quantity 
of 
light 
reaching 
at 
photo 
detector 
decreases 
exponentially, 
the 
current-transfer-ratio 
goes 
down. 
Also, 
even 
if 
wide 
isolation 
distance 
is permissible, 
the 
package 
size becomes 
large, and does 
not meet 
to 
the 
market 
needs 
of small 
DIP package. 
As a solution 
to this 
problem, 
transparent 
silicone 
resin 
is used 
between 
the 
input 
and 
output 
to 
maintain 
the 
required 
isolation 
voltage. 
The 
isolation 
voltage 
of transparent 
silicone 
resin as a light guide 
is about 
17 kV/ 
mm, 
regardless 
of the kinds 
used. 
Normally 
2.5 kVrms 
minimum 
isolation 
voltage 
have to 
be guaranteed. 
So the 
center 
of 
breakdown 
voltage 
distribution 
is at 6 kVrms 
to 
keep 


enough 
margin. 
The 
distance 
between 
the 
input 
and 
output 
conductors 
is designed 
at 
about 
0.4 mm. 
Also, 
to increases 
the creepage 
spark 
voltage 
at the interface 
between 
the 
transparent 
silicon 
and 
molding 
resin, 
materials 
with 
strong 
mutual 
adhesion 
are used, 
where 
no air gap is formed 
at the interface 
after 
transfer 
molding. 
However, 
as Model 
B in Fig. 8-3 shows, 
good 
adhesion 
lowers 
light reflectivity 
at the 
resin 
interface, 
reducing 
the 
quantity 
of light 
reaching 
at photo 
detector, 
and 
resulting 
in an undesired 
effect 
of lowering 
the current-transfer-ratio. 
Consequently, 
selection 
of resin 
used 
as an optical 
guide 
is important 
from 
the 
viewpoint 
of product 
design, 
as it greatly 
influences 
the 
isolation 
voltage 
and 
current-transfer-ratio, 
which 
are basic 
characteristics 
of a photocoupler, 
and is related 
to reliability, 
as will be described 
later. 
The 
isolation 
voltage 
distribution 
of 
new 
photocouplers 
has a average 
of 
about 
6 
kVrms 
as shown 
in Fig. 
8-4, 
achieving 
the initial goal. Figure 
8-5 
shows the impulsed 
Jso- 
lation 
voltage 
distribution, 
which 
is considered 
important 
in connection 
with 
lightning 
surge 
in electric 
systems. 


o 
Current 
Transfer 
Ratio 
(CTR) 
To 
meet 
the 
market 
needs 
for high 
isolation 
voltage 
of 2.5 kVrms 
minimum, 
trans- 
parent 
silicone 
resin 
with 
strong 
interface 
adhesion 
is used 
for 
an optical 
guide. 
Accord- 
ingly, 
CTR 
is reduced 
considerably. 
However, 
white 
epoxy 
molding 
improve 
the interface 
reflectivity 
has 
made 
CTR 
two 
to 
three 
times 
higher, 
as compared 
with 
the 
traditional 
black-molded 
device 
(TLP503), 
and 
maintains 
CTR 
of typically 
200% 
(minimum 
50%). 


• 
Important Points in Applications 
When using photocouplers, 
it is necessary 
to pay attention 
to the following: 


CD CTR 
degradation; 
When 
used 
for 
a long time 
(10 years) 
CTR will be down 
to -10%, 
compared 
with 
the 
initial 
value. 
It is recommended, 
however, 
to have a design 
margin 
by 
considering 
this as about 
-30 
to -50%. 


Fig.8-5 
Impulsed 
isolation 
voltage 
distribution 
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CV 
CTR 
input 
current 
dependency: 
When 
used 
with 
low input 
current, 
CTR drops, 
as 
shown 
in Fig. 8-6. 
In designing 
circuit, 
this effect 
should 
be considered. 


® 
CTR 
ambient 
temperature 
dependency: 
At 
high temperatures, 
the decrease 
in light 
emission 
efficiency 
is more 
dominant 
than 
the 
increase 
in hFE, 
resulting 
in reducing 
CTR. 


Attention 
should 
be paid to this effect. 


@) SWitching 
time. 
When 
the 
light-receiving 
photo-transistor 
is used 
in a saturated 
sWitching 
mode, 
the 
switching 
time 
must 
be considered. 
Of photo-transistor's 
switch- 
ing characteristics, 
turn-off 
(tf) 
is the 
longest 
and 
is represented 
approximately 
by tf 
"v 


2.2 Cob.hFE.RL. 
Here, 
Cob is the collector-to-base 
capacitance, 
hFE 
is DC current 
gain 
and RL is the load resistance. 
Switching 
time 
is shown 
in Fig. 8.7. 


• 
Photo-thyristor 
Coupler I ET Characteristic 
The photo-thyristor 
itself is highly sensitive to light. 
However, as gate-to-cathode 
resistance (RGK) is connected 
to bypass the charging current i = e.dV /dt, photo current 
IA partly 
flows through 
PGK and reduces the trigger sensitivity 
(1FT) by LED. 
Figure 
8-8 shows the RGK dependency 
for 1FT. 


Also, for IFT ambient temperature 
dependency, 
at low temperatures 
the decrease in 
the photo-thyristor 
gate sensitivity is more dominant 
than the increase in light emission 
efficiency. 
'FT sensitivity becomes poor at low temperatures. 
Typical effect of RGK on 
dVIdt and temperature 
effect on IFT are illustrated in Fig. 8·9, Fig. 8-10. 
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• 
Examples of Application to Signal Transmission 
Products 
which 
have high sensitivitY and high current 
transfer 
ratio are effective 
as an interface 
for signal transmission. 
Generally, 
transmission 
lines may subject 
to 
all kinds of noises and it is therefore 
necessary 
to take countermeasures 
against these 
noises at receiving side. 
Photo transistor 
couplers are normally 
in such design as shown 
by (b) of Fig. 8-11 in many cases. 
Photo couplers in this design, however, are actually 
unfavorable 
for signal transmission. 
This is because no measure has been taken against 
differential 
noises although there is no problem for same phase noises because of isolation 
characteristics 
of photo couplers. 
(c) in Fig. 8-11 is an example of the circuit for erasing 
differential 
noises. 
This circuit 
is the same as that 
of general transistors 
with a resist- 
or inserted between the base and the emitter. 
It can be seen from the graph that a high 
eTR product 
is able to bring the cut-off area and saturation 
area more close each other 
than 
a low eTR 
product. 
It is possible 
to design threshold 
level with 
a sufficient 
margin and. this circuit is recommended. 


8-1-2 
High-Power 
Photo 
Thyristor 
Coupler 


Photo 
couplers 
are being used for transmit- 
ting 
signals 
between 
circuits 
in 
different 
ground 
level 
or 
for 
noise 
cut 
in 
a 
data 
transmission 
line. 
A 
photo 
thyristor 
coup- 


ler is capable 
of directly 
opening 
or closing 
an 
AC 
line 
by 
input 
side 
LED 
ON-OFF, 
while 
electrically 
separating 
input 
side 
LED 
from 
output 
side photo 
thyristor. 
Recently, 
the 
photo 
thyristor 
coupler 
is 
rapidly 
expanding 
its demands 
as a gate trigger 
switch 
to open 
or close an AC load for a main 
triac 
due 
to 
increasing 
solid-state 
utiliza- 


tion, 
not 
only 
in industrial 
use control 
equip- 


ment 
but 
also 
for 
home 
electrical 
appliances 
(electronic 
cooker, 
air-conditioner, 
automatic 
washing 
machil)e 
etc.! 
as 
well 
as 
copier, 
vending 
machine 
etc., 
all 
resulting 
from 
microcomputer's 
widespread 
use 
open 
or 
close 
capability 
increase, 
trigger 
sensitivity 
improvement, 
isolation 
voltage 
increase 
etc., 
are 
required 
from 
the 
market 
as the 
demand 
for 
thyristor 
coupler 
increase. 
In response 
to 


these 
requirements, 
Toshiba 
has 
commerci- 
alized 
a high-power 
photo 
thyristor 
coupler, 
Model 
TLP546G, 
aiming 
at 
DIP-type 
lead 


relay 
(switching 
capability 
is nearly 
1Arms) 


solid-state 
formation. 
Its construction, 
elect- 
rical 
characteristics 
and 
applications 
will 
be 


discribed. 


RGK 
----..JW\,-- 
----., 
CGK 
I 
------11------4 


Fig.8-13 
Photo 
thyristor 
equivalent 


circuit 


• 
Photo 
Thyristor 
A photo 
thyristor, 
having 
a PNPN construction 
similar 
to ordinary 
thyristors, 
is made 
up of two 
different 
transistor 
types 
(PNP 
and 
NPN) 
with 
central 
junction 
J2 
commonly 


used 
for 
a collector. 
This 
construction 
is outlined 
in Fig. 8-12. 
A simplified 
equivalent 
circuit 
is shown 
in Fig. 8-13. 
When 
a photo 
thyristor 
is operated 
with 
a forward 
bias voltage 
between 
its anode 
and 
cathode, 
central 
junction 
J2 
functions 
as a reverse 
biased 
photo 
diode. 
This 
bias enables 
gate 
current 
flow. 
Photo 
thyristor's 
anode 
current 
IA in the 
equivalent 
circuit 
shown 
in 
Fig. 8-13 is expressed 
by Eq. (1). 


Is + IpA 


IA = -------- 


1 - 
(arpNP + arNPN) 


where, 
(JpNp: Positive hole current ratio that reaches a collector over these injected by an 


emitter in the PNP section. 


ONPN: Electron 
current 
ratio 
that 
reaches a collector 
over these injected by an 


emitter in the NPN section. 


IS: 
Saturated leakagecurrent at a reversebiased J2 junction. 


Iph: 
Photo current appearing at a J2 junction due to an incidental light. 
Transistor's 
apNP and aNPN 
increase as its emitter current increases. When IPA flow 
by inputed light, anode current fA increases, due to gain factor in a regeneration feedback 
loop consisting of two different 
types of transistors (PNP and NPN). With the increase in 
fA current, 
apNP and aNPN further 
increase until apNP plus aNPN reaches a value equal 
to 1 when fA becomes infinite, 
firing the photo thyristor. 


Aluminum Plate Internal Structure 


The TLP546G, 
consi"sting of two 
photo 
thyristors 
connected 
in a reverse parallel 
connection, 
and two 
infrared 
light 
emitting 
diode, facing each photo thyristor. 
Alumi- 
num plate is buried up inside a resin body as a heat sink. The internal structure and pin 
connection 
is shown in Fig. 8-14. 
Transparent 
silicone 
is filled 
into 
the gap between 
infra'red 
light 
emitting 
diode 
and photo 
thyristor, 
to be a light guide. Its surrounding 
areas are further 
molded with 
adhesive white 
epoxy 
resin, which 
makes double structure. 
Moreover, 
aluminum 
plate 
are completely 
separated from 
individual 
input 
and output 
leads. Thus high-voltage 
isc~'ation, 2.5 kVrms (for one minute duration) 
is maintained. 
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When the TLP546G 
is operated 
at 40°C environment 
temperature 
with rated condi- 
tion, 
photo 
thyristor 
chip temperature 
increases 
to nearly 
100°C. 
In order to emit 
this heat energy into the ambient 
environment 
efficiently, the output 
side frame is de- 
signed to be as large as possible, and the gap between aluminum 
platE: and the output 
side frame 
is designed to be as small as possible. 
Furthermore, 
small convex and con· 
cave are applied 
on the aluminum 
plate 
so as to increase 
contact 
area with the at· 
mosphere for heat emission effect improvement. 


Outline View 
In order to make easy mounting on a print circuit board, DIP·type 0.1 inch pin pitch 
was selected, as shown in Fig. 8-14. 
On the photo thyristor side, as the pin pitch is 7.62 
mm. 
The wider pad spaces on the print circuit board is available to keep enough "OFF" 
voltage. 


Maximum Ratings 
When Operating 
point exceed the maximum 
rating, even a few seconds, not only are 
electrical 
characteristics 
and reliabilities 
lost but also the 
devices break 
down 
in the 
worst 
case, so adequately 
careful design is necessary. 
Table 8.1 shows the TLP546G 
maximum 
ratings. 
If the operating 
points 
are over maximum 
rating or, derating 
is in- 
sufficient, trigger sensitivity 
(trigger 
LED current, 
1FT) may be degraded, 
or off-state 
voltage may be decreased. 


Characteristics 
Symbol 
Rating 
Unit 


Cl 
Forward current* 
IF 
50 
mA 
w 
....J 
Reverse voltage 
VR 
5 
V 
Repetitive peak off-state 
VRRM 
and 
400 
V 
~ voltage 
VORM 
0•.. 
1 (non- 
(,) On-state current (rms)** 
IT (rms) 
A 
Q)•.. 
heatsink) 
Q) 
Cl 
Peak one cycle 
Surge on-state current 
ITSM 
20 
A 


Operating Temperature 
Topr. 
-3lr- 
80 
°c 
Storage Temperature 
T stg. 
-3lr-12E 
°c 


Note: 
* Derate linearly above 25°C free-air temperature at a 
rate of 0.55 mArC. 
** Derate linearly above 40°C free-air temperature at a 
rate of 40 mA (rms)rC. 
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Item 
Symbol 
Conditions 
Min. 
Typ. 
Max. 
Unit 


0 
Forward 
voltage 
VF 
IF - 30 mA 
- 
- 
1.40 
V 
UJ 
...J 
Reverse current 
IR 
VR - 5V 
- 
- 
10 
fJA 


Repetitive 
peak off-state 
current 
IORM 
VORM = rated, T. = ao°c 
- 
- 
100 
fJA 
E 
On-state 
voltage 
VTM 
I TM= 2A • IF = 15 mA 
- 
- 
2 
V 
'" 
Holding 
current 
l!! 
IH 
Rl 
= lOOn, 
RGK = 15 kl1 
- 
0.5 
- 
mA 
QJ0 
Critical 
rise rate of off-state 
voltage 
dV/dt 
V ORM= 2/3 rated, 
RGK= 15 kl1 
5 
- 
- 
V/fJs 


~ lE D trigger 
current 
1FT 
Vo= 
6V, 
Rl=1ool1, 
R GK = 15kl1 
- 
7 
10 
mA 
QJa. 


Isolation 
resistance 
Rs 
R. H. - 40-60%, 
V-1,OOOV 
DC 
10" 
11 
::J 
- 
- 
0 
(,) 
Isolation 
voltage 
BVs 
AC 1 minute, 
R.H. 40-60% 
2,500 
- 
- 
V 


Electrical Characteristics 


The TLP546G electrical characteristics 
are shown in Table 8-2. As important 
electri- 


cal characteristics, 
dv/dt and 1FT are described. 


o 
dv/dt 
When a steep forward 
bias voltage is applied to photo thyristor's 
anode and cathode 
point, 
there 
is a case where the photo 
thyristor 
turns on, even though 
this voltage is 
within its breakover voltage and the trigger LED current 
is zero. 
This is due to the fact 
that, 
when the device is in a forward 
biased state, a central junction 
J2 shown in Fig. 
8-12 
is reverse biased, 
forming 
a depletion 
layer capacitor 
CJ2 wherein 
displacement 
current, 
i, flows in as forward 
biased voltage applied varies. 
This displacement 
current, 
i, is expressed by the following formula (2). 


1 
dV 
J=ChVk. 
- 
dT 


V; Applied Voltage 
K;2-3 


(2) 
Iinduclive 
load 
--'.I 
IFI==-==-_ 


I P 
C\ 
, 
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Application 
Examples 


Sequence 
controller, 
automatic 
vending 


Motor Control 
machine, 
ECR, sewing machine, 
air- 
conditioner, 
automatic 
door, automatic 


Fluorescent 
lamp dimmer, 
stage Iight- 
Light Con trol 
ing advertisement 
Iighting, traffic 


signal, game machine 


Temperature 
Copier, 
panel 
heater, 
electronic 
control 


To Prevent 
Fire alarm, gas alarm, circuit 
breaker, 


Disasters 
various indicators 


Vcc 
15-24VI 


Control 


Circuit 


Fig. 8-20 
Logic systems_ interface application 
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When 
switching 
an inductive 
load, the 
load current 
flows with 1T/2 phase lag in 
reference 
to the power source. 
When photo thyristor 
1 turns off, the maximum 
power 
source voltage is suddenly 
applied to photo thyristor 
2 in a forward 
bias direction, 
two 
photo thyristors 
are connected 
in a reverse parallel connection 
in the TLP546G, as shown 
in Fig. 8-15. 
Displacement 
current, 
i, caused by this steep voltage increase, is amplified 
and fires photo thyristor 
2 when a condition 
of aPNP+aNPN ~ 1 is met, which is similar 
step to IpA. 
The dv/dt 
value decreases 
as the junction 
temperature 
rises, it must be taken into 
adequate 
consideration. 
Figure 8-16 shows the TLP546G's 
dv/dt vs. Tj, characteristics. 
To solve dv/dt 
trouble, 
a resistance 
RGK and a capacitor 
CGK are connected 
in 
parallel between 
photo thyristor's 
gate and cathode. 
This measure is to bypass the dis- 
placement 
current, 
i, shown in Fig. 8-13 into a cathode 
for suppressing a increase. 
The 
connecting 
effect 
of RGK and CGK in the TLP546G 
are shown in Fig. 8-16 and 8-17. 


o 
Trigger LED current 
A photo 
current 
IpA produced 
by a forward 
current 
IF fires a thyristor 
by the 
previously 
mentioned 
turn-on 
process. 
This minimum 
required 
forward 
current 
is de- 
fined 
at trigger LED current 
1FT. 
The 1FT increases with RGK connection. 
This is 
because 
a part of IpA leaks into the photo 
thyristor's 
cathode. 
The TLP546G's 
1FT 
vs. RGK characteristics 
are shown in Fig. 8-18. 


• 
TLP546G Application Examples 
The TLP546G 
can be used to connect 
the control 
circuit which consist of micro- 
computer, 
various IC and a small motor operating 
at 100 V AC, heater solenoid, 
relay, 
lamp 
etc. 
Table 
8-3 shows application 
example. 
Also, 
Fig. 8-19 shows a typical 
circuit example. 
Although 
trigger LED current 
1FT at RGK = 15 kil, 
is less than 10 mA, an IF = 
20 mA is recommended, 
as two times over drive considering 
the device's 
yearly 
degra- 
dation, 
environment 
temperature 
and turn-off 
time. 
Also, when cable or twisted 
pair 
wire is used for AC power 
remote 
control, 
erroneous 
behavior or input 
LED break- 
down happen, 
because external 
noise vary line current. 
For this prevention, 
a protec- 
tion circuit for input LED becomes necessary to suppress drive currrent. 
This example is 
shown 
in Fig. 8-20. 
A characteristic 
chart 
for input 
LED's bias condition 
is shown 
in Fig. 8-21 for a case where a current 
IL from a line driver shown in Fig. 8-20,varies bott, 


positively 
and negatively. 
This chart 
is divided 
into the 
following 
four 
operational 
regions. 
CD 
Non-triggered 
region: 
No forward 
bias current 
flows before 
IL reaches a constant 
value. 


C2> 
Triggered region: Necessary forward bias current flow for firing. 


CID 
Forward bias current 
protection 
region: Excessive IL is absorbed 
by a transistor 01 
and IF is kept within rating values. 
@ 
Reverse bias voltage protection 
region: Reverse bias current is absorbed by diode 01 
and transistor O2 and LED's reverse bias is kept within rating values. 


TLP546G 
has the function 
of "Non-eontact 
point" 
in the DIP type lead relay, and 
also keep high reliability. 
So it is considered to be the simplest solid-state relay regarding 
the shape, load switching capability. 
The 
high-power 
thyristor 
coupler 
will continue 
to expand 
its application 
range 
together 
as microcomputer 
become 
popular, 
covering 
not 
only 
industrial 
use equip- 
ment but also home electrical appliances. 
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Fig. 8-21 Connection 
characteristics 


8-1-3 
High-Speed Photo Coupler (6N137) 


Recently, with the advancement of office automation, various applied products using 
CPU for office and industrial uses are produced and high speed processings through digital 
control 
are increasingly demanded. With such a background necessity for high-speed res- 
ponse which cannot be realized by conventional photo transistor couplers has been increas- 
ed for interfaces among various systems. 


In designing the high-speed photo coupler 6N137, which has been newly developed 
by Toshiba, 
materials for high-speed response light emitting 
diode have been carefully 
selected and photo-electric 
IC that 
can be connected to TTL 
has been designed with 
extreme care so that 
this photo 
coupler 
has same construction 
as that of our conven- 
tional 
photo 
couplers. As a result isolation performance of this newly developed photo 
coupler can be guaranteed at 2.5 kV rms which is the same level asthat of Toshiba's white 
mold coupler and high response speed of approx. 70 ns has been obtained. Extensive useof 
this photo coupler is expected as a popular product 
of high-speed photo coupler in the 
future. 


• 
Preface 


In recent years, degree of 
integration 
of microprocessors, memories, etc. has been 
greatly 
improved and also, logic analyzers for supporting digital circuit 
designing which 
is becoming highly precise have become extensively used. As a result, products for industrial 
and office use have been rapidly progressed. In particular, computers which are the intensive 
systems of 
semiconductor 
products, 
coupled with 
arrival of the office 
automation 
age, 
are expected to grow at an annual rate of 
30"A>. 
Further, industrial electronic equipment 
have become highly efficient, 
multi-functioned 
and large scaled as a result of active use of 
microprocessors, memories, etc. 
With the improvement of individual 
systems to higher level of efficiency, 
interfaces 
which 
are capable of 
accurately exchange data at high speed have become demanded. 
However, the system design is troubled by various problems existing on transmission lines. 
For instance, if offset 
voltage due to ground loop is generated, loop current 
may flow 
between systems and finally 
damage equipment. To solve these problems use of optical 
fibers for long distances and photo couplers for short distances is effective. 


Photo couplers which are generally used for digital data transmission at present are 
photo 
transistor 
output 
type. 
Response frequency 
of these photo couplers, if they are 
reasonably designed, will be DC ~ several tens kbit/S. 
However, as reduction of data trans- 
mission waiting time between systems is desired and when loop.,!'rocess between circuits is 
performed at high speed, adjustment of timing resuIted from propagation delay of a photo 
coupler becomes necessary. 


Thus, it has become not possible to ignore propagation time of data or command 
between systems or circuits. 
When a photo transistor coupler is operated at marginal high 
speed and connected to a logic IC at the rear stage, it also becomes necessary to design a 
discrete circuit 
which match with the rear stage. Further, a careful design with conditions 
under 
adverse environment 
considered is demanded for 
automation 
systems which 
are 
used in production 
line. (processcontroller, 
NC equipment, robot, etc.). 


Existing photo couplers which is capable of high speed processing are in most simple 
construction 
of GaAs LED and photo diode. However, as output 
photo current is as low 
as several tens IlA, it is necessaryto design a high gain and high speed amplifier. 
It is con- 
sidered that a wide application of this type of photo couplers in high speed signal circuits 
had been delayed for this reason. 
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In order to respond the above market needs, Toshiba has newly developed the high- 
speed photo 
coupler 
6N137 
which connected 
a light emitting 
element 
of high speed 
response and a logic output 
type light detective 
IC. Selection of the device, its structure, 


basic characteristics 
and application of this high-speed photo coupler 6N137 
are described 
here. 


• 
I/O Component Elements and its Internal Structure 
In design ing the construction 
of a photo coupler, it is necessary to exam ine response 
characteristics 
of light emitting diode and light detector 
individually. 
Light emitting 
diode 
has different 
characteristics 
according 
to external quantum 
efficiency 
attributable 
to their materials and pulse response characteristics 
as shown in 
Table 8-4. The material 
of emitting 
diode which 
is generally used is a Si doped GaAs, 
LED by the liquid phase grown method with wavelength X = 9,400 ft.. It has an extremely 
large light emitting output 
and external quantum efficiency of about 5 - 
10%. However, 


this GaAs LED has a defect of low pulse response speed of about 500 ns and it cannot be 
used for the high-speed photo coupler. 


Material 
IF = 7.5mA 
External Quantum 
Response Time (ns) 
Efficiency 
(%) 


GaAs 
500 
8 


GaAsP 
40 
0.2 


GaAIAs 
50 
3 


GaP 
300 
3 


According to this reason, a light emitting diode that has response characteristics 
suit- 
ed to the high-speed photo coupler is a GaAsP LED but its external quantum 
efficiency 
is lower than GaAs LED by about 
1 "" 2 digits. 
Therefore, 
it is necessary 
to design 
a distance 
to be short 
between 
light emitting 
diode and detector 
so that transmission 
efficiency 
between 
light emitting 
diode and detector 
is improved. 
However, such con- 
struction 
remarkably 
reduces 
isolation 
voltage between 
input and output, 
which is the 
most important 
item of the photo coupler. 
As this counterplan, 
the following methods 
are adopted. 
One method 
is to insert an insulation 
film such as teflon 
which 
is suffi- 
ciently transparent 
to emitting wavelength of LED between input and output 
as shown in 
Fig. 8-22. 
Another 
method 
is to close fit LED and a detector 
with a thin spacer which 
has high isolation 
strength 
(a glass sheet, etc.) inserted between 
them as shown in Fig. 
8-23. 
By these counterplan, 
the internal creeping distance 
between conductors 
includ- 
ing input/output 
leads which are discharging routes is extended. 
However,these manufacturing methods are more complicated than that of conventional 
photo couplers and require a new assembly technique. 
Furthermore, 
there is some danger 
that because of a short distance 
between 
the light emitting 
diode and detector, 
the vari- 
ance of coupling characteristics will increase. In view of above, Toshiba has concluded that 
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a GaAIAsLED which has high external quantum efficiency is optimum for the high-speed 
photo coupler, although. 
Its response characteristics 
are somewhat worse than GaAsPLED. 
As GaAIAs LED has larger photo output 
than that of GaAsP LED, sufficient coupl- 
ing efficiency 
is obtained 
between the emitting 
diode and detector 
and it is possible to 
design a photo 
coupler with a wider distance between the emitting 
diode and detector. 
For this reason, we have become to consider only high sensitivity. Then, the high speed 
photo coupler 
6N137 
has been designed in the same structure as in conventional 
photo 
couplers. 


Fig. 8·22 
Isolation method 
with insulation film 


When a PIN photo diode is assembled using a GaAIAs LED as a light emitting diode, 
output 
current 
in such a structure as shown in Fig. 8-24 is no more than several tens IJ.A. 


As output current of currently available photo transistor is also about several mA, sufficient 
output 
cannot 
be obtained. 
For response characteristics 
between the input and output, 
it is necessary for the photo transistor 
coupler to enlarge the junction 
surface between 
the collector 
and base, which is its light receiving section in order to increase light de- 


tective 
sensitivity. 
For this reason, its junction 
capacity 
is amplified 
and made large 
due to mirror effect. 
Therefore, 
response speed becomes inevitably slow and even when 
an applicable 
load 
circuit 
is designed, 
maximum 
response 
speed will become 
about 
100 kbitls. 
There is also a method to separate a photo diode and a transistor for amplyfication 
but sufficient 
high-speed cannot 
be expected 
because of capacity 
between the collector 
and base of a transistor 
for amplification. 
So, the light detector 
of the 6N137 has been 
made of monolithic 
Ie type which consists of a PIN photo diode with a high gain high- 


speed linear amplification 
circuit 
and a Schottky 
transistor 
to its final stage for open 
collector output. 
The cross section of the 6N 137 using the above·stated 
emitting diode and detector 
is shown 
in Fig. 8-24 and its pin configuration 
in Fig. 8·25. 
A GaAIAs 
LED and Si 
light detector 
have been die bonded and wire bonded to independent 
lead drames, 
re- 
spectively. 
And the lead frames of the LED and light detector 
are placed to face each 
other 
and the 
optical 
centers 
of the elements 
agree each other, 
with transparent 
sili- 
con resin filled 
between 
the facing elements 
and white epoxy 
resin transfer 
molded. 
Thus, it is possible not only to make the structure 
simple but also to improve positioning 
accuracy 
of the light emitting diode and detector 
as well as to minimize distribution 
of 
coupling characteristics. 


Isolation characteristics 
The 6N137 
has employed a structure similar to 
that of Toshiba's conventional photo coupler TLP521 
Series. And 
materials which 
have excellent 
mutual 


adhesivenessas white mold resin for external coating 
and clear silicon resin for 
internal coating have been 
selected. Consequently the 
isolation voltage between 
input 
and output 
of the 
6N137, 
which is the basic 
characteristics of photo coupler, can be guaranteed at 
2.5 kVrms (peak 3.55QVl. 
Fig. 8-24 CrossSection of 6N137 


Further, on an output IC photo coupler, as the amplifier gain after transfering photo 
signal to electric signal has been designed at high level, it is necessaryto pay attention to 
common mode noise applied between input and output. As the 6N137 
hasbeendesigned 
with 
the wider internal distance between input and output, 
it acts advantageous against 
noise asshown in Fig. 8-26 and Fig. 8-27. 
The upper state in Fig. 2-63 is output waveform of a photo coupler with a distance 
shortened by method of afilm inserted, the middle stageis output waveform of the 6N 137 
and 
the 
lower 
stage is waveform of common mode noise. If noise of about 1OV/25ns 


(",,4QOV/us)is applied between input and output when the input LED is OFF, the output 
terminal cannot be kept at OFF state and is instantaneously at ON state. On the 6N131, 
noisecan be reduced at about 1/3. 


Upper Stage; 


Output noise waveform 
of film type system 
Middle Stage; 


Output 
noise waveform 


of 
6N131 
Lower Stage: 


Common 
mode 
noise 


(a) Connection 
A 
(bl Connection 
B 
(CMH; High Output 
Level) 
(CML; 
Low Output 
Levell 
Fig. 8-27 
Common Mode Noise 
Then, when the output 
IC is placed in ON state by applying power to the input LED, 


the output 
begins momentarily 
to OFF. There are also some differences as shown in Fig. 


8-28. 


• 
Responsecharacteristics 
A GaAIAs has been selected asa light emitting 
diode. 
As shown in Fig. 8-28, tpH L - 
75 ns and tpLH 
- 
65 ns have been obtained, which are nearly satisfactory values for the 
originally 
aimed coupling response characteristics with CMOS and TTL. The measuring cir- 
cuit is shown in Fig. 8-29. Further, the 
6N137 
has been designed to suppresstemperature 
Change speed of the amplifiers speed. And almost flat temperature dependence characteris- 
tics of response has been obtained asshown in Fig. 8-30. This is one of the excellent charac- 
teristics of the 6N 137. 
Further, 
this response time changes depending upon input current 
IF and load resis- 
tance RL but not much change is observed becauseof effect of the output Schottky transis- 
tor. 
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Fig.8·30 
Temperature Dependency 
of Switching Speed 


• 
Input driving current 
As gain is obtained by the linear amplifier, 
it is possible to take low level output cur- 
rent 10L by 'more than 13 mA at LED driving current IF = 5 mA, w!l ich is the same level of 
the general use TLP521 Series. This has ability to connect about 8 standard TTLs. LED can 
be directly 
driven by TTL and its output 
can drive TTL. The important 
characteristics of 
the 6N137 
are described as following. 


(1) 
Output low level voltage: 


VOL ~ 0.6V (IF = 5 mA, IOL = 16 mA, Vee = 5.5V, 
Ta = 0 - 
70oe, e = O.ljJF) 


(2) 
Output high level current: 
IOH~ 250jJA (IF = 250jJA, Vee = Vo = 5.5V, 
Ta=0-70oe, 
e=O.ljJF) 


e = 0.1 jJF in the above conditional items is required for stabilizing power supply Vcc. 


If frequency impedance of the power supply is high, the linear amplifier which is contained 
in 6N137 may become unstable and speed, low level voltage of above-stated output 
may 


not be obtained 
properly. 
Low inductive 
bypass capacitance (ceramic capacitance) is 


desirable for a condenser of 0.1 IlF. 


Effect 
of 
load resistance is shown in Fig. 8-31. When load resistance is increased, 
input 
LED current can be somewhat reduced but there is almost no difference. From the 
output 
low 
level voltage standard of the above (1) including 
temperature 
dependence 
characteristics, 
IF = 7 - 
15 mA is set as the recommended value. Further, 
if switching 


speed is considered to be important, load resistanceshou~dbe set at RL = 350n. 


• 
Enable Terminal 
Pin 7 in Fig. 8-25 is the enable 
terminal. 
When 
voltage 
of 
0.8V 
or 


less is applied 
to this 
terminal, 
out- 
put voltage is kept at high level and 
becomes independent 
of 
input 
LED 


signal. 
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Fig.8.31 
IF vs Vo Characteristics 
• 
Application of High-SpeedPhotocoupler 
(6N137) 


In transmitting 
digital 
signals, there is the possibility 
of generating ground loop or 


ground shift. When a photo coupler is used, ground loop current can be sharply reduced and 
even when some large noises are applied, internal damagescan be prevented by the photo 
coupler. As an example of application, the basic circuit when the 6N137 
is used asa line 
receiver is described here. 


In terminating a transmission line, the following 3 items become important: 


(1) 
Setting of LED forward current IF that can be properly ON/OFF. 
(2) 
Adjustment of delay time difference tpLH and tPHL between sending signal and receiv- 
ing signal. 


(3) 
Load matching to reduce reflection on a low loss and high-speed line 50m or less. 


Here, a design example of line termination 
that completely 
satisfies (1) and nearly 
satisfies (3) of the above design items is performed on a circuit shown in Fig. 8-32. 


(1) 
Characteristic impedance: Zo = 75 n. 


(2) 
Photo coupler's forward current: 
VF = 1.7V at IF "; 10 mA 


(3) 
Input current for output 0 N: 
1FT = 10 mA 
(4) 
Matching with characteristic impedance at IF = 1FT 
(5) 
Set a sum of line resistance and impedance at line driver side (Ro) at 25Q. 


(6) 
Open voltage of source line 
Application 
voltage Eo assumedto be 3 V. 
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With the above conditions, 
obtain resistance values Rp and RS which have been set for 


the line termination. 
Perform the design in order of numbers in circles in Fig. 8.33. 


(1) 
Draw a characteristic curve at line input ON state: 


VL 
= EO - 
IL·RO 
(2) 
Draw Zo line. 


(3) 
Removing I'FT = 10 mA from the intersecting point A of the termination 
ON line and 
the Zo line, obtain Point B. 


(4) 
Connect Point B and the original point. As this slope indicates current flowing to Rp, 


2.25 (V) 
20 (mA) 


1 
+ 
-- 
Rp 


14.9 (mA) 


2.25 - 
1.7 (V) 


From standard resistance values, Rp = 120 n. and RS = 27 n.. 
Reflection 
coefficient 
according to this calculation 
method is POSitive before input 
LED is ON. Therefore, when a photo coupler is OFF, a reflection 
accompanying vibration 
may be caused on a transmission line, however, this vibration 
is normally 
at low level and 


it is possible to design the most simple termination. 


8-2 
How to Use Photocouplers 
8-2-1 
lED Control Circuit 


DC drive 
An example 
of controlling 
lED 
drive current 
by switching 
on and off the power 
supply, is shown in Fig. 8-34. 
In th is case, resister R is 


VF 
VIN 
Fig. 8-34 Simple drive circuit for an lED 


For example, when IF = 10 mA, VF(MAX) = 1.35V, and VIN = 5V 


5 - 1.35 
R = ---- 
= 
365n 
10mA 


Therefore, 
it should 
be at R 
== 3600. 
Assuming that VF 
== O.9V due to its fluctuation 
or temperature 
dependence, 
the value of IF is 11.4 mA. 


Reverse voltage protection 
When a reverse 
surge voltage is applied on a light emitting diode, a Si diode (for 
example, 1S1588) should be connected 
in reverse parallel with the light emitting diode so 
that the reverse surge voltage bypasses the LED. 
R 


Threshold voltage 
When the input voltage is not absolutely 
zero or some unnecessary 
steady current 
flow is in a data transmission 
line, the threshold 
voltage of LED should be raised up to a 
certain level by connecting a resistor in parallel with the light emitting diode. (Fig. 8-36) 


R 


Fig. 8-36 Threshold voltage 
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If the forward 
voltage 
of LED which 
is in the zero-light-emission 
VT, the off-level 
input 


voltage V IN (OF F), and the off-level 
input current 
II N(OF F) are given by 


R 
(1 + -) 
VT 
RS 


Driving by transistor 
or IC 
In Fig. 8-37 are shown examples of LED driving 
circuits 
by using transistor 
or IC. 


R = VCC - 
VF - 
VCE(sat) 
IF 
R = VCC - 
VF - 
VOL 


IF 


AC drive 
In this case, a rectifying 
bridge is used as shown in Fig. 8-38. 


(1) 
Base terminal 
The transistor 
action of an output 
photo transistor, 
is achieved by receiving a light 
signal from 
LED. Then the base terminal 
of the transistor 
is not necessary 
in general 
so that devices are used without 
the base terminal. 
However, the base-terminal 
is used 
in the case of forward 
current 
threshold 
action, and improvement 
of the dark current, 
linearity, and switching speed of photocouplers. 


o 
Improvement of dark current 
The dark current of an output 
phototransistor 
increases exponentially with respect to 
temperature. 
When we use the circu it in Fig. 8-39 and the output voltage level is decreased 
by this effect, certainly it is possible to transfer wrong signals to the next stage. Adding a 
resistor between the base and emitter terminal to pass the leakage current at the coIIector- 
base junction(ICBo)to 
RBE makes it possible to decrease both the dark current and the 
wrong effect 
to the next stage. In Fig.8-40 is shown an example of IO-RBE character- 
istics. 
(See the respective data in detail) 


VCE=24V 
Ta~100°C 


c:~a 
~ 
0.1 
noo 


100K 
1M 
10M 
RBE (n) 
Fig. 8·40 Dark current vs. RSE 


Forward current threshold action 
Fig. 8-41 shows the relationship between the forward 
current 
IF of 
LED and the 
collector current IC of phototransistor. 
If the resistor RBE is added between baseand emit- 
ter, the photocurrent 
IpB is bypassed through RBE and the collector current cannot flow 
until 
the VBE (on) voltage appears, as shown in Fig. 8-42. For example, when RBE = 0.2 


Mn, collector 
current 
IC < 0.1 mA at IF = 1 mA, the collector current decreasesto one 
tenth of its value in case of RBE = 00. This shows that the forward current threshold action 
is possible by adding a suitable value of RBE. This is effective in preventing spurious noise 
signalsappearing at the input side. 
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Fig.8.41 
Collector current vs. forward current JEt 


• 
Improvement of linearity 
The 
collector 
current 
of 
a 
phototransistor 
is large because the 
photo-current 
IPB is amplified by hFE of a transistor. However, the collector current is unstable due to 
the fluctuation 
of hFE depend on IpB, VCE,and temperature. Generally, for linear applica- 
tion, the collector voltage is set at about half of the supply voltage, however, the transistor 
action point is shifted for the above reason. 


In order to stabilize the collector voltage, it is better to use DC biasing by the bleeder 
method asshown in Fig. 8-43. 


(2) 
Common noise at the baseterminal 
When a photocoupler 
with a baseterminal is used, the baseterminal acts like an anten- 
na in the open state and picks up a noise. In particular, when a high pulse voltage is applied 
between the input and output, the induction noise from the base lead terminal and the noise 
from the capacitance between the input and output 
are added together to act as an input 
signal. In this case, adding a capacitance (CBE) between the base and emitter 
is able to 


absorb 
the transitional 
noise from the base terminal and prevents the error action. How- 
ever, care must be taken regarding the slowering of responsetime(examples is shown in Fig. 
8-44) 


8-2-3 
Photo Tyristor Coupler Output Circuit 
In transmitting 
electric signals between circuits 
having different 
grounds potential, 
isolation transformers (pulse transformers), lead relays have been widely used until now. 
However, for such problems as service life, reliability, 
spacefactor, easinessfor mounting 
to circuit 
board and mounting density, photo couplers have become generally employed. 
In the field of industrial control equipment, with the advancement of equipment auto- 
mation and realization of central control, 
application of photo couplers has been further 
expanded. In this field, asa result of wide useof microcomputer, photo couplers are used in 
interfaces between CPU and I/O cards aspresented by sequencecontrollers, and in interface 
between microcomputer and power device in such household electric equipment aselectric 


oven, air conditioner 
and in such office machines ascopier. 
Especially, 
a photo 
thyristor 
coupler, 
when used as a power TRIAC 
gas trigger 
device, has more merits than a pule transformer 
and small lead relay which have been 


used until now. 


For instance, when a pulse transformer is used, sufficient trigger pulse width enough 
to 
ignite a power TRIAC 
or a trigger circuit 
for generating trigger pulses continuously 
for more than 1 ms is necessaryand this makesthe circuit to be more expensive. 
From this viewpoint, 
when a photo thyristor 
coupler is used as an ON/OFF switch 
of a gate circuit, power can be simply controlled only by driving input side LEDs by TTL 
gate. Furthermore, 
in the mechanical contact switching of a lead relay, phase control 
is 
not possible as responsespeed is slow and when operating frequency is high, its life can be 
adversely affected. In this point, a photo thyristor coupler is superior to conventional 
pulse 
transformers and lead relays. 
With this bacKground, recently a photo thyristor 
coupler has been made available in 
many kinds and its range of application 
is more and more expanding. The fundamental 
characteristics, precautions in use and application circuits of these photo thyristor couplers 
are described here. 


Turn-On Mechanism of Photo Thyristor 
There are several important turn-on mechanismsof photo thyristors. The first one is 
the mechanism by gate current IG which is normally applied to ordinary thyristors. 
The second one is the mechanism to ignite a photo thyristor 
by a light from a light 
emitting diode, which is applied to a photo thyristor coupler. 
The third one is the turn-ON/OFF 
mechanismthrough increaseof leakagecurrent ICO. 
ICO increasesby about 2 times per BOC at high ambient temperature and a photo thyristor 


is turned ON/OFF in aPNP + aPNP~l. 
Further, if voltage between the anode and cathode 
rushes into the avalanche break down state by exceeding break over voltage VBO of a 
device, a photo 
thyristor 
is turned ON by this avalanche current, which is however un- 
desirable. 
The final one is the turn-on by dv/dt. If a rapid forward voltage rise (dv/dt) is applied 
between the anode and cathode of a photo thyristor, 
the thyristor 
may be ignited even 
when that voltage applied is lessthan break over voltage Vao 
of the photo thyristor 
and 
furthermore, LED current is shut off. 
When a device is in forward 
voltage blocking state, the center junction 
i2 shown 
in Fig. 8-12 is reverse biased and the junction 
capacity Cj2 in Fig. 8-45 is generated. 
If forward voltage changesrapidly, charging current ij2 flows to Cj2. becauseof this charg- 
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ing current ij2, electron is injected through J1 and J2, respectively, thus igniting a photo 
thyristor 
as in the turn-on mechanism by the above-stated IPA (IF). This injected current is 


expressedby the following equation: 


Further a critical value of dv/dt 
immediately before a photo thyristor 
is turned off 
is called dv/dt capability 
or build-up rate of critical off voltage and expressed in VIus. As 
current 
gains of two 
transistors increase as a result of rise of the junction 
temperature 
Tj, 
dv/dt 
capability 
is reduced as shown in the graph of Fig. 8-46. This may further 
increase transient voltage when the power switch is turned on and mulfunction 
at time 
of commutation 
of inductive load and therefore, it is necessaryto take measure described 
later. 
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Fig. 8-46 
dv/dt vs Junction 
Temperature 


Basic Circuit and Erroneous Ignition Preventive Measure 


Generation of dv/dt closely relates to transient voltage when the switch is turned on or 
off. Mechanisms for generating transient voltage applied to the photo thyristor 
circuit are 
shown in Fig. 8-47 and 8-48. 
When ON/OFF 
of an AC circuit 
by a photo 
thyristor, 
the thyristor 
is positively 
turned off at an interval of 1/2 cycle. In caseof resistance load, when current becomeszero, 
voltage also becomes zero and voltage build-up immediately 
after commutation 
shows a 
gentle sine wave of supply voltage. 
However, in such a photo thyristor 
circuit of reverseparallel connection with a induc- 
tive load as shown in Fig. 8-49, immediately after current of SPT-l drops below holding 
current and SPT-l is turned off, a peak value of supply voltage is rapidly applied in the for- 
ward direction of SPT-2. If this forward voltage build-up rate dv/dt is too large, VBO drops 
due to charging current by the junction 
capacity Cj2 of the photo thyristor, 
and finally 
erroneous ignition and malfunction of the circuit and system will be caused. 


So, in order to positively turn off SPT-2 (not to allow turn-off 
by dv/dt), it is consider- 
ed as counterplan to capacitance C1 insert to eraseovershoot by load. inductance (L) and 
insert R1 as a resistor for limiting surge (di/dt\ 
from a capacitor when the photo thyristor 
is ignited. Generally, when R1 = 100 nand 
Cl = 0.1 p F are used in an actual inductive cir- 
cuit, 
it is possible to suppress dv/dt 
at time of commutation 
to about 1 - 
1.5VIps. 
The 
waveform of dv/dt at th is example is shown in Fig. 8-51. 
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Fig.8-47 
Generation of Transient Voltage When Power Switch of Transformer 
Primary Side is ON 
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It is necessary to keep dv/dt of a photo thyristor 
at about 2 V/f.J.swhen operated at 
high ambient 
temperature 
Ta = 100°C. From the characteristic 
curve shown in Fig. 8-46, 
CGK = 0.01 f.J.Fand RGK = 15 kn 
are optimum. 
As dv/dt vs Tj characteristic 
differs de- 
pending upon used devices it is necessary to refer to the technical data of manufacturers. 
Fig. 8-50 shows an example of a circuit using reverse parallely connected 
small size 
photo 
thyristor 
coupler 
(IT = 0.1 - 
0.2 Arms). 
In this case photo 
thyristor 
couplers 
works as the main triac photo trigger devices, when several ampere - several tem ampere 
load current is turned ON/OFF. 
CGK shown in Fig. 8-50 increases dv/dt capability, 
maintaining 
high gate sensitivity 
for DC and low frequency 
trigger signals. By bypassing displacement 
current of Cj2 dur to 
dv/dt to the cathode 
by CGK in the equivalent circuit in Fig. 8-45, the regpneration feed- 


back gain of the photo thyristor 
can be suppressed, and it will prevent erroneus ignition. 


Fig. 8-50 Use of Photo Thyristor of Parallel Connection as TRIAC trigger element 


An representative 
example of characteristics 
of the relation between CGK and dv/dt 
capability 
is shown 
in Fig. 8-52. In cas.e of photo 
thyristor 
couplers 
available in the 
market, CGK = 0.001 - 
0.1 f.J.Fis used. Further, 
as a matter of course, if CGK is set up, 
the turn-on 
time tON becomes longer. Normally, tON ~ 20 - 
30 f.J.sat CGK = 0.01 f.J.F 
and over drive factor IF/I FT = 1.5. 


Fig.8-51 
dv/dt Suppression Effect by Snuber 
Circuit of R=100n, 
C=O.1/I F at Time of Comutation 
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The gate sensitivity 
of 'a·photo thyristor 
has been desigFledhigh (IGT = 5 - 
30 IJF) so 
that it is turned 
ON by minute photo current 
IPX and therefore, the thyristor 
is apt to be 


erroneously 
ignited 
by 
leakage current 
ICO generated at high temperature 
operation, 
So, to assure stable operation, 
RGK is inserted to 
bypass ICO to cathode as shown in 
Fig. 8-50. 
Further, 
as RGK also bypasses gate current 
ij2 by dv/dt, 
dv/dt 
capability 
also in- 
creases. 
However, as IpX obtained 
by light energy from 
LED is bypassed to the cathode, con- 
tribution 
rate as gate current drops and IFT (minimum 
current of LED required for ignit- 
ing a photo thyristor) 
becomes large. And if RGK is too small, LED cannot be triggered. 
Representative characteristics of this 1FT vs RGK are shown in Fig. 8-53. 
When full-wave 
rectification 
is performed 
by a diode bridge and its switching is made 
by photo thyristors, 
one set of photo thyristor 
couplers is sufficient 
enough and it will 
be 
expected to be economical. 
In Fig. 8-54, a simple solid relay which 
consists of photo 
thyristor 
couplers and a main triac 
is shown as an example of the basic application 
of 
photo thyristor 
couplers. 


Resistance between 
Gate and Cathode (knl 


This circuit 
is generally used for motor control 
and various load switching. As anode 


current 
of a photo thyristor 
drops below holding current (IF = 0.2 mAl and is turned off 
when the main TR lAC is ignited, the photo thyristor 
itself does not almost need the power. 


8-2-4 
Interface Circuit between TTLs using Photo-transistor Coupler 


A circuit 
using a DIP 4 pin photo coupler 
as an interface 
between TTLs 
is shown in 
Fig. 8-55. 
In order to assure positive 
ON/OFF 
operation 
of TTL, 
LED current 
IF should 
be set to satisfy 10L wh ich is decided by RC and II L. 
Vcc 


Operating temperature: 
Data speed: 
Supply voltage: 
Operating 
life: 


System working 
ratio: 


O'\, 70° C 
5 k bits/sec 
VCC = 5V ± 5% 
20 years (170,000 
hours) 


50% 


Fig.8-55 
Interface Circuit between 


TTLs using 4 pin photo coupler 


Item 
Symbol 
Test 
( Ta=25'C) 
min 
typ 
Unit 
condition 
max 


Forward 
Voltage 
VF 
IF=10mA 
1.0 
L15 
1.3 
.... 


Collector 
and Emittar 
V(BR)CEO 
Ic=o.5mA 
35 
V 
Breakdown 
Voltage 


Emitter 
and Collector 
V( BR)ECO 
IE=o.lmA 
. 


Breakdown 
Voltage 
5 
V 


Collector 
Dark Current 
IF=O, 
VCE=24V 
- 
10 
100 
p.A 


I C EO 
IF=O. 
VCE=24V.Ta=85'C 
- 
2 
50 
p.A 


A rank 
50 
- 
600 


CTR 
IF=5 
mA 
GB rank 
100 
- 
600 
Current 
Transfer 
Ratio 
(Ie/IF) 
VCE=5V 
GR rank 
100 
- 
300 


BL rank 
200 
- 
600 


Collector-Emitter 


VCE (eat) 
Saturation 
Voltage 
IF=5mA. 
I C = 1 mA 
- 
0.1 
0.4 
V 


• 
Setting 
of RC (max) 
Set 
RC 
(max) 
by switching 
time 
and 
dark 
current 
ICEO (max) 
at max. 
operating 
tempera- 
ture 
of the photo 
coumpler. 
The 
relation 
between 
switching 
time 
and 
'00 
RL (load 
resistance). 
RC is shown 
as following. 
~: 
As data speed 
is 5 kbits/sec, 
total 
switching 
time 
is 
T = tr + td + tf + ts ~ 200 
J.ls 
Load 
resistance 
R L is obtained 
from 
the 
switching 
time 
{saturation 
operation) 
character- 
istic in Fig. 8-56 so that 
T becomes 
100 J.lS, con- 
sidering 
device 
distribution 
in order 
to 
secure 
T ~ 
200 
J.ls. From 
this 
graph, 
RL = 4.7 
kil 
is 
obtained. 
Here, 
R L can be expressed 
by parallel 
resistance 
of the 
standard 
TTL 
input 
resistance 
06 
1 
2.' 
6 610 
PIN and 
RC. (Fig. 8-57) 
Load Resistance 
(kill 


R L = RC/ /P IN 
Fig. 8-56 
Load 
Resistance 
VI Switching 
Time 
As RL = 4.7 kn > R IN = 4 
kn, RC may be indefinite 
(RC = 00) but RC (max) 
against 


dark 
current 
ICEO(max) 
is limited. 
The 
relation 
between 
ICEO 
(max) 
and 
RC (max) 
is shown 
below. 
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Then, 
ICEO (max) at Ta = 70°C is estimated. 
Temperature 
dependency 
of 'CEO 
(typ) 
with 
a parameter 
of VCE = ?V/l0VI24V 
is shown 
in Fig. 8-58. 
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In the case of the TLP521-1, 
ICEO (max) = 50 /lA 
at Ta = 85°C and VCE = 24V and 
therefore, 
taking 
VCE dependency 
and Ta dependency 
into consideration 
from 
Fig. 8-58, 


ICEO (max) at Ta = 70°C and VE = 5V is estimated. 


V CE dependency: 


Ta dependency: 


ICEO(typ) 
is 1/4 times at VCE = 24V to 5V 


ICEO(typ) 
is 1/4 times at Ta = 85°C to 70°C 


Therefore, 
ICEO(max) 
at Ta = 70°C and VCE = 5V is estimated to be, 
1 
1 
ICEO = 50/lA 
X 4 X "4 = 3.1/lA 


Accordingly, 
RC (max) will be obrained as following 


4.75V - 
2V 


3.1 /lA + 40 /lA 


..•• 
Setting of Forward Current 
IF 


Maximum 
forward 
current 
IF is IF = 16 mA from 
IF ~ IOL and maximum 
allowable 
value of IF is 50 mA from 
Fig. 8-59. 
However, 
it should 
be kept as small as possible as 
eTR degradation 
increases with 
the increase of forward 
current. 
Fig. 8-60 shows degrada- 
tion 
of CTA. 
In order 
to expect 
the continuous 
operating 
life of approx. 
100,000 
hours, 
forward 
current 
should be set at IF = 10 mA ± 50%. 
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Fig. 8-59 
Ambient 
Temperature 
VS. 
Allowable 
Forward 
Current 
(TLP521-1) 
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..•• Setting of IF Limiting 
Resistance RD 
Forward 
Current 
(typ.l 
is expressed by the following 
formula: 


Vee - 
VF(typ) 
- 
VOL 


RO(typ) 


where VF(typ) 
is obtained from a technical 
data. 


then,VF(typ) 
= 1.15V(atIF=1DmA) 
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1D mA 
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Therefore, RO = 33Dn 
± 5% will be optimum. 
Forward 
Current 
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Fig. 8-61 IC vs IF by parameter Ie/IF 


When 'F(min) 
and IF(max) should be checked to make sure, 


Vee(min) 
- 
VF 
(max) 
- 
VOL 


RO(max) 
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Fig. 8-63 
When a value of collector 
current 
Ie in the worst cas~ is assumed 


can be expressed by the following 
relation: 


Vee(max) 
- 
VOL 


min Ie - 
IlL 


IC(min) 
x DIF 
x 
Dt 
x 
DVCE 
x 
DTa 
-680- 


Dt 
IC degradation rate after certain time has passed. 


DIF 
IC change rate at IF setting for catalog conditions. 


DVCE 
IC drop rate under VCE(sat) condition. 


DTa 
IC fluctuation 
rate within 
operating temperature TOPR· 


These values are obtained from technical data. 
In the caseof the TLP521-1: 


From Fig. 8-60, Dt = 0.5 (t = 17 x 10-s, HR x 50"'{'working ratio) 


From Fig. 8-61, DIF = 2.5 
(IF = 10 mAl 


From Fig. 8-62, DVCE = 0.8 
(VCE = O.4V) 


From Fig. 8-63, DTa = 0.75 (Ta = 70°C) 


On the other hand, as IC(min) = 2.5 mA (IF = 5 mA x IC/IF(min) 
= !50%1, 


min IC = 2.5 mA x 2.5 x 0.5 x 0.8 x 0.75 = 1.8 mA 


VCC(max) 
- 
VOL 


RC(max) 


Therefore, a photo coupler with higher CTR should be selected. In the caseof the TLP521·1 
(GBl, 
as IC(min) 
is guaranteed to be 5 mA, min IC will 
become 3.6 mA. 
Accordingly, 
RC(min) can be obtained asfollowing: 


5.24 - 
0.4 


3.6 - 
1.6 


In other words, RC can be set from 2.4 kn to 64 kn but it is also need to consider the 
switching speed, required by a system and the certainty of logical ON/OFF. 
If the switching 
speed is attached to be important, 
RC should be set to be near to RC(min). On the other 
hand, if the certainty 
of ON/OFF operation (this may be taken asthe operating life) is con- 
sidered as important, 
a value close to RC(max) should be selected. In this case, since Dt is 
assumed to be 0.5, the switching speed should be considered to be important. 
So, Rc is 
obtained as4.7 kn. 


8-2-5 
TRIAC Drive Circuit Using Photo Coupler 
Such electronic 
equipment 
as electronic 
oven, copier, auto·door, 
etc. have become 
controlled 
by microcomputer 
recently 
and interface 
between power circuit 
and micro- 


computer 
logic becomes more and more important. 
In this paragraph, a triac drive circuit 
which has especially wide applications as a power circuit 
is explained. 


(1) 
Drive by Photo Darlington 
Coupler 
Gate trigger current 
IGT of 3 - 
16A class TR lAC is necessary 20 - 
50 mA. According- 
ly, IG = 40 - 
50 mA is necessary as gate current and therefore, 
a photo Darlington 
coupler 
with high CTR is used. An example of this circuit 
is shown in Fig. 8-64. 


Example of Design Specifications 
Operating temperature: 
-30 
- 
85°C 


Switching 
capability 
100V,3ARMS 
Supply voltage: 
VCC = 5V ±5% 


Operating life: 
20 years (170,000 
hours) 
System working 
ratio: 
50% 


First, the TLP570 
is used in this example. 
< Design Procedures> 
~ Setting of Forward Current 
IF 
In the same manner as in the above mentioned 
TT L interface, 
IF is set to be 10 mA 
and therefore, 
RD = 330n 
and 'F(min) 
= 9.7 mA ~ 10 mA are obtained. 


~ Setting of RC 
The minlc 
(the minimum 
value) of the TLP570 
is 42 mA when IC(min) 
is 100 mA (IF = 
10 mA, VCE = 1.2V) and variable factors are assumed as following: 
Dt = 0.6 
DIF = 1 
DTa = 0.7 
Therefore, 
RC is calculated as following: 


Vz 
- 
VCE(sat) 


min 
IC 


6.8 V - 
1.2 V 


42mA 


Therefore, 
RC= 130 n (1/4W) is optimum. 
~ Setting of Other Constants 
RZ is given by the follqwing 
equation: 


VAC 
- 
Vz 
- 
VF(Dt) 


IZ 


By substituting 
IZ = 20 mA and VF = 1V into this formula, 
RZ = 4.6 kil 
is obtained. 


Power consumption 
of RZ is IZ2 R = 1.8W. 
Therefore, 
RZ = 4.7 kn 
(3W) is optimum. 


4 7il, 
O.lIlF 
between T 1 - T 2 
is snubber circuit 
to surge absorption. 


(2) 
400V/8A 
TRIAC 
Drive Circuit 


In the case of a 8A class TR lAC, gate trigger current 
IG is as high as 50 mA and there- 


fore, 
I G = 100mA 
is required. 
So, the circuit 
shown in Fig. 8-65 is better. 


~ As IF = 10 mA, 
RD = 330n 


~ 
As IG = 100 mA, 
RE = 33n 


~ 
As IC = 10 mA, 
RC = 470n 


b~~'''''' 


---{>o-- 
~ 
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He 


.. 
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"1;-]]11 


(3) 
Drive by ReverseParallel Thyristor Coupler 
The TR lAC 
driving 
through 
a unidirectional 
conducting 
thyristor 
coupler with 
a 
bridge rectifier 
circuit 
has been principally 
described until 
this paragraph. When reverse 
parallel thyristor couplers are used, following merits can be derived: 
CD 
A bridge rectifier circuit can be eliminated, thus reducing number of components and 
simplifying circuits 
(f) 
As independent photo 
thyristors 
are reverse parallelly connected and either one is 
always non-conductive 
for half cycle, commutating 
dv/dt 
of photo 
couplers does not 
exist intrinsically. 
An example of the circuit 
using reverse parallel thyristor 
couplers is shown in Fig. 
8-66. 


Operating temperature: 
dv/dt capability: 
Operating life: 
System working ratio: 


-30 - 85°C 
1OV/p.s min. 
20 years (170,000 hours) 


50% 


Design Procedures 
• 
Setting 
of RGK, CGK 
As trigger 
energy 
of photo-electric 
trigger 
is extremely 
less than that of current 
trigger, 


RGK is set at relatively 
high level as 10k - 
33 kn 
and therefore, 
gate sensitivity 
increases 
and 
dv/dt 
capability 
decreases. 
In this 
case, 
even 
when 
no trigger 
gate 
input 
is applied, 
if voltage 
between 
anode 
and 
cathode 
rises 
to 
exceed 
a certain 
critical 
value 
(dv/dt 
capability), 
the 
circuit 
is turned 
on. 
This 
dv/dt 
capacity 
is in reverse 
strongly 
depends 
proportional 
to gate 
sensitivity. 
And 
it depends 
on RGK, CGK and Ta strongly 
as shown 
by (a), (b) and 
(c) in Fig. 8-67. 
From 
Fig. 8-67, 
RGK and CGK which 
satisfy 
dv/dt~ 
10 
VIus of the design 
specifications 
are set as follows: 


IFT(max): 
IF value. 
required 
for turn-on 
(7 mA from 
technical 
data) 


DTa: 
1.2 from temperature 
characteristics 
of 1FT- 


DRGK: 
Ratio 
1 which 
is obtained 
from 
RGK dependence 
characteristics 
of 1FT 


Dt : 
1.3, from 
IFT degradation 


DON: 
2, Overdrive 
factor 


Therefore, 
IF(min) 
= 20 mA 
is obtained. 
But the 
direct 
driving 
by TTL is impossible, 
so 
Tr I is used as a LED driver. 


VCC - 
2VF - 
VCE(sat) 


IF(min) 


, 
08 - 
~ 


06 


(a) dv/dt vs. RG K 
(Ta=100°C) 
Fig. 8-67 
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(b) dv/dt vs. Rr; K 
(Ta=100°C) 
Thyristor 
Coupler 
Characteristics 
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(e) dv/dt vs. Ta 
(RGK=27k.Q) 


8-2-6 
AC Switching 
Circuit Using Thyristor 
Coupler 


In this paragraph, as the basic circuit of a solid state relay (SSRI. Fig. 8-68 is shown. 


In this circuit, the methods for selecting RGK and CGK and deciding control current (for- 
ward current IF) are described as following. 


Example of Design Specifications 
Inductl •• loed 


~ 
d 
~ 


A 


Operating temperature: 
Supply voltage: 


Resistance 
variation: 
Operating life: 
System working ratio: 


Topr 
= 
0 to 70"C 


Vcc 
= 
5V. 5% 


'5% 
170,000 hours (about 20 years) 
50% 


~ 
Selectfon of Components 
In the circuit shown in Fig. 8-68, 
the TLP541 G is used asthe photo thyristor coupler. 


However, as the TLP541G is of unidirectional 
conduction 
type, the 1G41B is used as 


a rectifying b.ridge., 
In order to turn ON/OFF 
100V, 2A load, the SM6G14 is used asa main TRIAC. Fur- 
ther a circuit 
with 
R = 100n and C = 0.1 JlF is adequate for a snubber circuit. 
R = 50n 
which is set up between G and T2 of the TRIAC 
is to bypass charging current by capaci- 


tance of a diode bridge or photo thyristor. 


~ 
Setting of RGK, CGK 
As load is inductive, dv/dt capacity should be designed to be large asa measure against 
the above-stated problems. When the SM6G 14 is turned on, as no power flows through the 
TLP541 G, power loss is less and Tj rise due to self-power dissipation is not so much. There- 
fore, the maximum junction 
temperature of the photo thyristor 
is considered to be maxi- 
mum ambient temperature plus the heat spread from LED side. LED forward current 
IF 
is limited to be IF ~ 30 mA from the relation of a longer life asdescribed later and even 
when this heat generation is added,the junction temperature of thyristor coupler, Tj(SCR) 
will be below about 80°C. 
With effect of the snubber circuit taken into consideration, dv/dt = 2 - 3V /JlSis kept at 


Tj(SCR) = 80°C and VDRM = 280V which is twice of maximum supply voltage. 


To give a margin to dv/dt, 
RGK = 27 kn, 
CGK = 0.01 JlF are considered to be ade- 


quate from the characteristic curve in Fig. 8-52. 
CGK can be increasedto a level where no 
trouble due to long turn-on time of the thyristor 
coupler is generated. 


~ 
Setting of Forward Current 
Minimum forward current IF for turning on a photo thyristor 
is defined to be trigger 


LED current 1FT. IF which is required here is obtained from the following 
formula: 


IF = 
IFT(max) 
x DTa x DRGK 
x Dt x Dton 


where, 


IFT(max) 
: 


DTa: 


IFT which is initially 
guaranteed in technical data 


A relative value of temperature dependency of IFT within a range of 1.1- 
1.2 times 


A relative value of RGK dependency of IFT. 
No correction is necessaryas RGK = 27 kn which is the sameasmeasuring 
condition of manufacturer. 


Dt: 
Compensation 
factor 
of I FT 
degradation. 
It is necessary 
to confirm 
with 


manufacturer. 
Fig. 8-69 is referred 
to here. 


Dton: 
Overdrive 
factor 
to shorten 
turn-on 
time. 
In this case, estimated 
at Dton 
= 1.2 


As the examples: 


IFT(max) 
= 
7mA at Ta = 25°C, 
RGK = 27 kn 


DR GK = 
1 at RG K = 27 kn 


Dt 
= 1.3 at 8.5 x 1(J4 Hrs (working 
ratio 
50%) 


Dton = 1.5 


Therefore, 
minimum 
required 
value of IF is 
given as following. 


IF(min) 
;:: 16 (mA) 
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Fig.8-69 
Life Test 
Results 


of LED Trigger 


Current 
1FT 
(TLP541G) 


Zero-Cross 
Switch 
Circuit 


When 
a switch 
is turned 
on, 
current 
suddently 
changes 
and, 
the 
radio 
frequency 
interference 
(RF I) is generated 
by rush current, 
or transient 
voltage. 


To minimize 
RFI there 
is a method 
to make a switching 
around 
the zero cross point 
of 
AC voltage. 
This is called the zero voltage 
switching 
or zero-cross 
switching. 


Fig. 8-70 
shows 
an example 
of the 
zero-cross 
switch 
constructed 
uSing the 
photo 
thyristor 
coupler 
TLP541. 
In this 
circuit, 
the 
photo 
thyristor 
is turned 
ON only 
when 
voltage 
between 
T1 and T2 of TRIAC 
is around 
zero voltage 
and TRIAC 
is triggered. 


In this 
zero-cross 
system 
voltage 
between 
T 1 - 
T2 is divided 
by resistors 
R 1 and 
R2 
and 
transistor 
Tr1 
is saturated 
by this 
divided 
voltage. 
That 
is, as photo 
current 
Ip of the 
photo 
thyristor 
flows 
from 
the gate through 
T r1 and shorted 
to the cathode 
when 
voltage 
is other 
than 
zero, 
the photo 
thyristor 
is not turned 
ON even when 
VIN is applied. 


Load 
~- - - - - --, 


L 
J 
A, 
T, 
lOOn 


C, 


II 
01 


Fig.8-70 
Zero Cross SSR Cireuit 
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Power Control of Magnetron for Microwave Oven 
Fig. 8-71 shows an example of power control circuit of an microwave oven. This cir- 
cuit consist of a phase shift circuit using Uni Junction Transistor 2SH21. The LED trigger 
phase of the TLP511 G is delayed from line voltage by about 90°. Thus, delay in current 


rise generated by inductive 
load of main thyristor 
SM16G14 is reduced and oscillation 
of 
magnetron is stabilized. 


The trigger circuit 
operates at duty 
ratio set in the timer circuit 
and power of the 


microwave oven is controlled 
by oscillation 
ON/OFF 
of the magnetron. 


Fig. 8-71 
Power Control Circuit of Electronic Oven 


Driving of Motor in Normal and ReverseDirections 
Fig. 8-72 shows the driving circuit of a reversible motor in the normal/reverse direc- 
tion 
with 
high 
power 
photo 
thyristor 
couplers applied. 
Recently, photo thyristors 
are 
available 
in the market, of which 
power capability 
reach to ON/OFF 
load current 
of 
about 1 Arms. 
In this circuit, the TLP546G drives a motor of 4W output. 
The TLP546G 
has an aluminium 
radiating 
plate of 2 - 
3 cm2 
embeded in DIP mold and is able to 
turn ON/OFF 
1 Arms at ambient temperature Ta = 40°C. 


~ ~ 
0 
0 


15k 


0.01 


50k 
-, 
~~ 


0.1 


PUT 


TN.1A 


Inductive 
L1 shown in Fig. 8-72 
is necessary for suppressing surge current from C1 
and should be set at 200 - 
500 j.lH. 
Control signal for switching driving of the photo couplers from direction A to direction 


B or vice versa requires a pause time more than 1/2 cycle. In other words, if Coupler B is 
turned ON when Coupler A has not been turned OFF, excessivedischarge current suddenly 
flows 
from 
C1 to both Couplers A and B and devices are completely 
broken. Fig. 8-73 
shows discharge current 
from 
C1 when a 5il 
resistor is inserted for 
L1 and its peak 
value has reached 45A. 
For braking, the TLP546G 
is operated. When the TLP546G 
is turned ON, PUT is 


operated to turn OFF SCR1 at a certain phase difference. When DC component is applied, 
the reversible motor is braked. As discharge surge current is also generated from C1 at this 
time, it is indispensable to insert L1. 


Fig.8-73 
Discharge Surge Current from Condenser C1 


(Voltage Drop of 5n Resistor) 
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8-3 
Examplesof Application Circuit 


8-3-' 
General Interface 


CMOS 
HTL 
(TC40107BP) 
TLP632 or TLP621 


-689 - 


By using high-speed type TLP2601. 
high- 


speed data transmission 
is possible up to 


approximately 
5MHz. 


f(Typ.) : 5MHz 


Use of high-CTR (current transfer ratio) 


6N 139 enables operation by low input cur- 


rent and direct driving with CMOS. 
f(Typ.) : 50kHz 


When 3-state output TLP2200 
is used, the 


next-step logic gate can be operated with- 


out using a pull-up re·sistor. 


f(Typ.) : 1MHz 


By using TLP558 with wide-range Vcc, CMOS 


logic gates and other components can be op- 


erated with high Vcc. 


f(Typ) 
: 1MHz 


~ 


BASE/GATE DRIVE CIRCUIT 
~ 
BASE/GATE DRIVE CIRCUIT 


Vcc 


2Q 
8V 


100llF 


(3) High Speed 
Switching 
Power 
MOS 
Gate 
Drive 


+15V 


7.5mA 
:-}-] 


~J 


(4)High 
Speed 
Switching 
Transistor 
Module 
Base Drive 


External resis tor Rex is connect- 


ed between pins 6 and 7. This 


resistor causes the drive base 


current to become constant and 


enables a stabilized G-TR drive. 


Large-capacity 
G-TR drive is 


possible by using two 
-1 
transistors 
to achieve 1-step 


I 
boosting of output current of 


TLP557. 


This is a gate drive circuit of 


power MOS employing 
high- 


CMR, high-speed TLP2601. 


DIGITAL 


SIGNAL 


CIRCUIT 


DATA 
SIGNAL 


BIT 
CLOCK 


WORD 
CLOCK 


L/R 
CLOCK 


EMPHASIS 


MUTING 


SYSTEM 


CONTROL 


SIGNAL 


ANALOG 
SIGNAL 


R 
ANALOG 
SIGNAL 


VIDEO 
Signal 
Terminal 


For 
VTR. 
VDP 


Extemal 


Audio 


SIgnal 


Stabilized 


SWitch-Mode 


Power 
Supply 


TLP551 
(VIDEO) 
2500V, 
•• 


>45MHz 
0.5-2 


TLP651 
(VIOEO) 
5000V, 
•• 


TLP531 
(AUDIO) 
2500V,ml 


>100kHz 
0.7-2 


TLP631 
(AUDIO) 
5000V, 
•• 


(1) 
Oil Fan Heater 
(a) 
BLOCK DIAGRAM 
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r----------- 
:I Main 
Switch 1- 


I 
I 
Adjustment - 
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I 
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I 
.!! 


I 
1- 
0 
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I 
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I 
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L __________ 
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Room- 
~ 
Electromagnetic 
Temperature - 
Fuel Pump 


Sensor 
ontro 
CirCUit 


Preheat - 
Sensor 
TLP56lG 
Earthquake - 
Sensor 


1. Example 
of Operating 
Waveform 
for 
Burnner 
Motor 


~ 
Trigger 
Point 


Top 
: IFl 
l5mA/div 
Medium 
:VTl 
lOOV/div 
Bottom 
:IMl 
lA/div 
Horizon:time 
50ms/div 


2. Example 
of Operating 
Waveform 
for Fan Motor 


Top 
: IF2 
Me d i urn 
:VT2 
Bottom 
:IM2 
Hor i zon: 
time 


l5mA/d 
i v 


lOOV/div 
O.5A/d iv 
50ms/div 


Room Temperature 
Sensor 
Temperature 
Sensor 


Fan Motor for 
Room Unit 


Fan Motor for 
Outdoor 
Unit 


Door-Detector 
Circuit 


Weight 
Sensor 


Magnetron 
Tube 


• Blower 
Motor 
• Turntable 
Motor 


t 
IWeight 
Panel I 


-I 
Interior 
Fan 
-I Interior 
Lamp 


Damper 
Motor 
(Switches between 
TLP 3502 
relrlQerator and 
freezer compartments) 


Defroster Heater 
_ 
Ilor between- 
TLP 3502 
compartemnt 
switching) 
_I 
Compressor 
I C1l..P560G+SMI6G42) 


Intake Water 
Valve 


Microproce 
Power 
Supply 


Manual/Auto 
Start 


Water Flow Switching 


Spin Time 


Rinse Cycle Numbers 


Wash Time 


TLP620(GB) 
AC Input 
Photocoupler 


---------1 
Photo 
Coupler 
TLP626-4(BV) 
V 
I 
cc 


01 


8-3-6 
Programmable 
Controller 


(Low 
Input 
Photocouplers 
and High 
VCEO Photocouplers) 


(1 lAC 
Input 
Module 


TLP624/626 
Low Input 
CTR > 100% 
at IF= 0.5mA 


r- 
--,V CE = 1 .5V 


103 


, 
Logic 


i 
Outputs 


04 


IGND 


! 


----_---1 


TLP627, 
-2, -4 
~--------i 
High V CEO: 
300V 
Min. 


i g=i 
r@-~- 
_-}+100V 


~ - - - - - - - - - J 
Load 


TLP627, 
-2, 
-4 
r-------- 
-1 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L.. 
...J 


(1) Non Zero 
Crossing Type 


V,N 
f -- - TLP3021 13022/3023 - 


I 
I 
47Q 


47Q 


O.033j1 


Type 
,--------------- 
I 
TLP3041/42/43 


.1 
I 


I 
I 
I 
I 
I 
I 


I 
L 
_ 


I 
I 
I 
O.033j1 
I 
I 
I 
I 
I 
____________ 
...1 


L 
Recommended 
RF (Power 
Rating (W)) 


Type 


(0 VIN=32V 
C!>V'N=5V 
C!>V'N=12V 


TLP3021 
120Q 
(1/2) 
390Q 
(V2) 
1.2KQ 
(2) 
TLP3041 


TLP3022 
180Q 
(1 
4) 
560Q 
(1 
2) 
1.8KQ 
(1) 
TLP3042 


TLP3023 
360Q 
(1/8) 
12KQ 
(1/4) 
3.6KQ 
(1 
2) 
TLP3043 


small power 
control unit 


LOAD 
100V 
lA 


TO.1J.L 


SM2G41 


LOAD 
l00V 
6A 


100 


AC100V 


O.lJ.L 


LOAD 
100V 
4A 


SM8G 
AC100V 
'"'-- 


41 


LOAD 
100V 
4A 


VCC=5V 


270 


LOAD 
100V 
4A 


LOAD 
100V 4A 


::t 


.>t. 
N 
LD 
0ci 


(1) High Speed Switching MOS Gate Drive 


TLP2200 
r----------------. 
I 
I 
::In 


I 
I 
IIL 
J 


MICRO 


CONTROLLER 


-60W 


M 


-- , Bipolar 


:MOS 
FET 
I 
I 
I 
__ 
...J 


1wJ 


~ 


FILTER 


Switching 


Control 


Circuit 


(IC) 


:IT 


Regulated 
Voltage 


r-h----1 
TLP550 
~---h--l 


I 
~---~ 
I 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


I 
I 
I 


TLP6213' 
---1 
, 
-z.- 
I 
L 
.J 


RECOMMENDED 
ISOLATION 
SAFETY 
CTR 
(Ic IF) RANK 
(%) 


STANDARDS 
DEVICES 
VOLTAGE 
RECOGNITION 
RANK 
MIN. 
MAX. 


NO RANK 
50 
600 


(GB)RANK 
100 
600 


TLP621 
5000 
V,m, 
UL 1577 
(BL)RANK 
200 
600 
IEC65 
VDE0860 
(GR)RANK 
100 
300 


(Y)RANK 
50 
150 


TLP731 
UL 1577 
NO RANK 
50 
600 


5000 
Vim, 
IEC380!VDE0806 
TLP732 
IEC65!VDE0860 
(GB)RANK 
100 
600 


TLP580 
UL 1577 
NO RANK 
25 
- 


5000 
V,m, 
IEC380 
VDE0806 
(O)RANK 
25 
75 
IEC65 
VDE0860 
TLP581 
8S415 
BS5850 
(Y)RANK 
50 
150 


TLP550 
2500 
Vim, 
UL1577 
(OjRANK 
19 
- 


ANALOG 
TELEPHONE 


Igg 
I~~T~a~HONE 


IDml~~g~~a~HONE 


TLP620 
TLP626 
TLP330 


The simplest 
power 
MOS 
FET drive 
circuit. 
Re- 
sistor RSHfor 
gate capacitor 
discharge 
reduces 


turn-off 
time. The TLP591's 
built-in resistors 


make RSHunnecessary. (tONand tOFFare several 
milliseconds) 


lS Connecting 
a 
power 
MOS 
FET to source com- 


mon allows both AC and DC drive. 


Connecting 
a depression-type 
FET 
as a replace- 


ment for shunt resistor RSHallows rapid discharg- 
ing of gate capacitor 
charge and high-speed 
switching. (tONand tOFFare about one millisecond) 


Using photovoltaic-output 
photocoupler 
as a power 
source and alternately 
driving 
the 
externally-attached 
photocouplers 
charges and discharges 
the 
MOS 
FET 
gate, 
This 
circuit 
provides higher-speed switching. 
(tONand tOFFare several microseconds) 


TLP2601 
6N137 
TLP558 
TLP2200 
6N138 
6N135 
TLP550 
TLP559 
TLP557 
6N139 
6N136 
TLP650 


TLP651 


"" 
•••• N 
•• W m 
00 


.•.......... 


~ 
~1 


~ 
m 


~ -/r--' ~l-~I ~ 
~ 
G 
~ 
: 
b~ 
'ri< 


••• 
00 
•••• 
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u 
00 
••• 
III 


Dual Type 
TLP2631 
TLP2630 
TLP2530 
TLP2531 


6iul 


•• 
N 
- 
I 


~ 
[ill;J 
~ 
"' 
•••• 
cJl 
•••• 


Output 
Open Collector 
3 State Totem 
Pole 
Open 
Open Collector 
0.25 
Collector 
0.5A 


Speed 
10M 
bps 
5M bps 
O.3M bps 
1M bps 
l/1s 


Input 
5mA 
1.6mA 
O.5mA 
16mA 
5mA 
Current 
IF 
Supply 
5V 
4.5-20V 
<18V 
< 15V 
<16V 
Voltaae Vcc 
Supply 
12mA(24mA 
forDualTypel 
5mA 
. 
O.lmA 
o 1mA(O.2mA 
for 
Dual Typel 
lOmA 
Current 
Ice 
Common 
Mode 
NOls Re action 


• NC 
machInes 
• Electronic 
mus'· 
• Computer 
dala 
bus 
drivers 
• CMOS 
direct 
• TV un'ls 
• General 
purpose 
,nverlers 
• Gene, 
al ,pur pose 
Application 
• Industrial 
robots 
callnsuumenlS 
• High-speed 
dIgital 
Signal,nlerfaces 
drive,s 
poSSIble 
• TransmiSSion 
01 
• Inverter-Incorporated 
au -COndition. 
,nverters 


• Hlgh·speed 
(119 
. Cor!aclDacIMJs 
• Hlgh·speed 
gale 
drIVes 
for 
power 
• Current 
loop 
re 
analog 
s,gnals 
'"g 
eqUIpment 
• Inverle<-'ncorpo 
'tal Sl9""l ,nler 
• HIgh-speed 
dl· 
MaS 
elements 
c!tlller 
drive. 
suchasYldeoSlg 
·Ne machines 
I ,ared a,,-cond, 


faces 
9,talslgnBllnter- 
• VariOUS 
mduslfla' 
control 
eqUIP 
• Telephone 
rlOg 
nals 
• SWllchmg 
power 
s•..•pply 
•..•"'IS 
Iionong~ 


• Compuler 
tefm- 
I,,,, 
men! 
deleclor 
.019",,1 
$19n,,1 In· 
• G TR based"ve5 


Inal deVICes 
• Computer 
terml· 
• Computer 
1erm, 
terfaces 


• Various 
Indus 
oal 
deVICes 
oal 
deVICes 


t"al 
control 


eqUipment 


• 
- 


9.1 
General 
In recent years, as the application fields for photo couplers expand, more discussions 
are being made on reliability. 
For reliability 
improvement, 
it is insufficient 
to perform strinct process management 
and to 
have reliability 
tests such as life test and environmental 
tests. It is necessary to 
perform 
a failure mechanisms for conventional transistors and diodes, tent to suffer from 
the following 
failure'modes. 


(a) 
Defective bonding between GaAs LED chip and light-detective chip. 
Because of the double structure consisting of transparent silicone resin and molding 
resin, the difference in thermal expansion and contraction 
between these materials exerts a 
periodic force on bonding wire, causing wire breakage. 


(b) 
CTR variation 
CTR variation caused by the peeling off of the interface between GaAs LED chip and 
encapsulation (transparent silicone for optical guide) and of the molding resin interface. 


(c) 
ICEO, IDRM increase 
Water invades through the interface between the lead frame and molding resin, and 
cause an increase in dark current. 
Most of above factors are parastic causes due to the 
double-structured 
package comprising 
the 
light-emitting 
and 
light-receiving 
elements, 
and important points in designing a photo-couplers. 
Our photocouplers developed, have received, based on these factors, sufficient iinves- 


tigation with respect to proper materials, structure and assembling method. 
Accordingly, 
temperature 
resistance and moisture resistance characteristics have been 
especially improved. 
The evaluation results for reliability 
tests are shown as follows. 


9-2 
Quality control of production 
process and quality assurance 
Quality control flow chart is shown in Table 9·3. 
Quality 
assurance of shipping products 
are performed 
based on the lot quality 
as- 
surance level shown in Table 9·1. 


Items 
LTPD 
Notes 


Electrical 
Catastroph ic 
1.5% 
characteristics 


Major 
5% 


Minor 
10"AJ 


Lot life inspection 
20%/168 HRS 


Max. Percent 
Defective 
50 
30 
20 
15 
10 
7 
5 
3 
2 
1.5 
1 
0.7 
0.5 
0.3 
0.2 
0.15 
0.1 
(LTPO) or h 
Acceptance 
Number 101 
Minimum 
Sample 
Sizes 
Ir'0+11 


0 
5 
8 
11 
15 
22 
32 
45 
76 
116 
153 
231 
328 
461 
767 
1152 
1534 
2303 
11.031 
(0.641 
(0.461 
10.341 
10.231 
10.161 
10.11) 
10.07) 
10.04) 
(0.03) 
10.021 
(0.021 
10.011 
10.0071 
10.0051 
10.0031 
10.0021 


1 
8 
13 
18 
25 
38 
55 
77 
129 
195 
258 
390 
555 
778 
1290 
1946 
2592 
3891 
14.41 
12.71 
12.01 
11.4) 
10.94) 
10.651 
10.461 
10.28) 
10.181 
10.14) 
10.091 
10.06) 
10.0461 
10.0271 
10.0181 
10.0131 
10.0091 


2 
11 
18 
25 
34 
52 
75 
105 
176 
266 
354 
533 
759 
1065 
1773 
2662 
3547 
5323 
17.41 
14.51 
13.41 
12.24) 
11.6) 
11.1) 
10.781 
10.471 
10.311 
10.231 
10.151 
10.111 
(0.0801 
10.0451 
10.0311 
10.022) 
(0.0151 


3 
13 
22 
32 
43 
65 
94 
132 
221 
333 
444 
668 
953 
1337 
2226 
3341 
4452 
6681 


(10.51 
16.21 
(4.41 
(3.21 
12.11 
11.5) 
0.0) 
10.621 
10.411 
10.311 
10.201 
10.141 
10.101 
10.0621 
10.0411 
10.0311 
10.0181 


4 
16 
27 
38 
52 
78 
113 
158 
265 
398 
531 
798 
1140 
1599 
2663 
3997 
5327 
7994 
112.31 
17.41 
15.01 
13.91 
12.61 
11.81 
11.31 
10.75) 
10.501 
10.371 
10.251 
(0.171 
10.121 
10.0741 
10.040) 
10.037) 
10.025) 


5 
19 
31 
45 
60 
91 
131 
184 
308 
462 
617 
927 
1323 
1855 
3090 
4638 
6181 
9275 
113.81 
18.31 
16.0) 
14.4) 
12.91 
12.0) 
11.41 
10.851 
10.571 
10.42) 
10.281 
10.201 
(0.141 
10.085) 
(0.0661 
10.0421 
10.0281 


6 
21 
35 
51 
68 
104 
149 
209' 
349 
528 
700 
1054 
1503 
2107 
3509 
5267 
7019 
10533 
115.6) 
19.41 
16.61 
14.91 
13.21 
12.21 
11.61 
10.94) 
10.621 
10.47) 
10.311 
10.221 
10.1551 
10.0931 
10.0621 
10.0471 
10.0311 


7 
24 
39 
57 
77 
116 
166 
234 
390 
589 
783 
1178 
1680 
2355 
3922 
5886 
7845 
11771 


116.61 
110.21 
(7.21 
15.31 
13.51 
(2.41 
11.71 
11.01 
(0.671 
10.511 
10.341 
10.241 
10.171 
(0.101) 
10.0671 
10.0511 
10.034) 


8 
26 
43 
63 
85 
128 
184 
258 
431 
648 
864 
1300 
1854 
2599 
4329 
6498 
8660 
12995 
118.11 
110.9) 
17.7) 
15.61 
13.71 
12.61 
11.81 
11.1) 
10.721 
10.541 
10.361 
10.25) 
10.181 
10.108) 
10.0721 
10.054) 
(0.0361 


9 
28 
47 
69 
93 
140 
201 
282 
471 
709 
945 
1421 
2027 
2842 
4733 
7103 
9468 
14206 


119.4) 
111.51 
(8.11 
16.01 
13.91 
12.71 
11.91 
(1.2) 
10.771 
10.58) 
10.381 
10.271 
10.191 
10.114) 
(0.0771 
10.0571 
10.0381 


10 
31 
51 
75 
100 
152 
218 
306 
511 
770 
1025 
1541 
2199 
3082 
5133 
7704 
10268 
15407 


119.91 
112.11 
18.41 
16.31 
14.11 
12.91 
12.01 
11.2) 
10.80) 
10.60) 
10.401 
(0.281 
(0.201 
(0.1201 
10.0801 
10.0601 
10.0401 


11 
33 
54 
83 
111 
166 
238 
332 
555 
832 
1109 
1604 
2378 
3323 
5546 
8319 
11092 
15638 
121.0) 
112.81 
18.31 
16.21 
14.21 
(2.91 
12.11 
11.21 
10.831 
10.621 
10.421 
10.291 
10.21 I 
10.121 
10.083) 
10.0621 
10.0421 


12 
36 
59 
89 
119 
178 
254 
356 
594 
890 
1187 
1781 
2544 
3662 
5936 
8904 
11872 
17808 
121.41 
113.01 
18.61 
(6.5) 
14.31 
13.01 
(2.21 
11.3) 
10.861 
10.651 
10.431 
10.31 
(0.221 
10.131 
10.086) 
10.0651 
10.0431 


13 
38 
63 
95 
126 
190 
271 
379 
632 
948 
1264 
1896 
2709 
3793 
6321 
9482 
12643 
18964 


122.31 
113.41 
18.91 
16~71 
14.51 
13.11 
12.261 
11.3) 
10.891 
10.671 
10.44) 
(0.311 
10.221 
10.1341 
10.089) 
10.0671 
10.0451 


14 
40 
67 
101 
134 
201 
288 
404 
672 
1007 
1343 
2015 
2878 
4029 
6716 
10073 
13431 
20146 
123.11 
113.8) 
(9.21 
16.9) 
14.6) 
(3.21 
12.31 
(1.41 
10.92) 
10.691 
10.461 
10.32) 
10.23) 
10.1381 
10.092) 
10.0691 
10.046) 


15 
43 
71 
107 
142 
213 
305 
426 
711 
1066 
1422 
2133 
3046 
4265 
7108 
10662 
14216 
21324 
123.31 
114.11 
19.41 
17.11 
14.71 
13.31 
12.361 
11.411 
(0.941 
10.711 
10.47) 
10.331 
10.235) 
10.1411 
10.0941 
10.070) 
10.047) 


16 
45 
74 
112 
150 
225 
321 
450 
750 
1124 
1499 
2249 
3212 
4497 
7496 
11244 
14992 
22487 
124.11 
(14.61 
19.71 
17.21 
14.81 
13.371 
12.411 
11.441 
10.96) 
10.721 
10.48) 
10.3371 
10.2411 
10.1441 
10.0961 
10.072) 
(0.0481 


17 
47 
79 
118 
158 
236 
338 
473 
788 
1182 
1576 
2364 
3377 
4728 
7880 
11819 
15759 
23630 


124.71 
114.71 
19.861 
17.361 
14.93) 
13.441 
12.461 
11.481 
10.981 
10.741 
10.491 
(0.3441 
10.2461 
10.1481 
10.0981 
10.0741 
10.049) 


18 
50 
83 
124 
165 
248 
354 
496 
826 
1239 
1652 
2478 
3540 
,4956 
8200 
12390 
16520 
24780 


124.9) 
115.0) 
(10.01 
17.54) 
15.021 
13.511 
12.511 
11.51I 
11.0) 
10.751 
10.501 
10.3511 
10.2511 
(0.1511 
10.1001 
10.0751 
10.0501 


19 
52 
86 
130 
173 
259 
370 
518 
864 
1296 
1728 
2591 
3702 
5183 
8638 
12957 
17276 
25914 
125.51 
115.41 
110.2) 
17.761 
15.121 
13.581 
12.56) 
11.53) 
11.021 
10.77) 
10.521 
10.3581 
10.2561 
10.153) 
10.102) 
10.0771 
10.0511 


20 
54 
90 
135 
180 
271 
386 
541 
902 
1353 
1803 
2705 
3864 
5410 
9017 
13526 
18034 
27061 
126.11 
115.61 
110.4) 
17.821 
15.19) 
13.65) 
12.60) 
11.561 
11.041 
10.781 
10.521 
10.364) 
10.260) 
10.156) 
10.1041 
10.078) 
10.0521 


25 
65 
109 
163 
217 
326 
466 
652 
1086 
1629 
2173 
3259 
4656 
6518 
10863 
16295 
21726 
32589 


127.01 
116.11 
110.8) 
18.08) 
15.381 
13.76) 
(2.691 
11.611 
11.081 
10.8071 
10.538) 
10.3761 
10.269) 
10.1611 
10.108) 
10.0811 
10.0541 


Chips 


Frame 


Mount Material 


Die Mount 


Bonding wire 


Bonding 


Visual Pre-Coupling 


Coupling 


Visual Pre-Mold 


Encap. Material (Silicone) 


Encap. 


Mold Material (Epoxy 
resin) 


Mold 


Lead Cut, Bending 


Plating Material 


Plating 


Test 


Stabilization 
Bake 


Temperature 
cycling 


Dicing 


Marking Material 


Marking 


Final Electrical Test 


Packing Material 


Packing 


Lot QuaIity Assurance 


Test 


Reliability 
Test 


Ship 


Oxide thickness, 
breakdown 
voltage, 


etc. are inspected to confirm 
lot quality. 


Strength of die attachment, 
and visual 
inspection 


Temperature, 
Bond Strength 


Mount & Bond Appearance 


Strength of bonding, shape, wire touch 
etc. are inspected 


Appearance 


Life Test Electrical Test 


Life Test Mechanical Test 


Reliability 
Test Procedures 
Typical 
test procedures 
published 
as standard test procedures are listed in Table 9-4. 


Toshiba 
has selected the procedures 
listed in Table 9-5, as its standard in conformance 
with 
EIAJ 
(Electronic 
Industries Association 
of Japan), 
JIS (Japanese Industrial 
Standard), 
and 


MIL Standards. 


Furthermore, 
dependent 
on the construction 
and usage of the device, an accelerated 
life test, compounded 
stress test, step stress test, etc. are conducted 
periodically 
time and 
again. This 
serves to 
upgrade 
reliability 
level, and helps in the making 
of a contributes 
towards formulating 
a reliability 
assessment. 


JISC5003 
General Test Procedure of Failure Rate for Electronic 
Components 


JISC5020 
General Rules for Environmental 
Testing Method for 
Electronic 
Components 


JISC5700 
General Rules for Reliability 
Assured Electronic 
Components 


JISC7021 
Environmental 
Testing Methods and Endurance Testing 
Methods for Discrete Semiconductor 
Devices 


EIAJ·SD-121 
Environmental 
and Mechanical Test Methods for Discrete 
Semiconductor 
Devices 


EIAJ·IC-121 
Test Methods for Reliability 
of Integrated Circuits 


MIL-STD-202 
Test Methods for Electronic 
and Electrical 
Component 
parts 


MIL-STD-750 
Test Methods for Semiconductor 
Devices 


MI L-STD-883 
Test Methods and Procedures for Microelectronics 


M I L-S-19500 
Semiconductor 
Devices. General specification 
for 


MIL-M-38510 
Microcircuit 
General specification 
for 


IEC Publica- 
Essential ratings and characteristics 
of semiconductor 
tion 
147 
devices and general principles 
of measuring methods 
Part-4, Part-5 


Item 
Description 
and Test Conditions 
Standard 


Steady 
state 
Electrical 
(voltage and current) 
and thermal 
stresses 
MI L-STD-7S0: 
1026 
operation 
are applied 
continuously 
for a long period 
of time, 
MIL-STD-883: 
100S 
and the durability 
of the product 
is determined. 
JIS C7021: 
B-1 


Normal testing temp 
is: 
EIAJ IC·121: 
B-1 
For discrete 
semi conductor 
devices. Ta=2SoC 
For integrated 
circuit. 
Ta=Topr. 
Max. 


High 
When stored 
for a long time at a high temperature, 
MI L·STD-7S0: 
1031 
temperature 
durability 
against the heat is determined. 
MIL-STD-883: 
1008 
•.. 
storage 
Normal testing temp. 
is hied the same as the maximum 
JIS C7021: 
B-l0 


'" 
storage temperature 
(Tstg. Max). 
EIAJ IC-121: 
B-3 
'"I- 
~ 
High temp. 
When stored 
for a long time at a high temperature 
MIL-STD-202E: 
1038 
...J 
high humidity 
and high humidity, 
durability 
is determined. 
JIS C7021: 
B-ll 
storage 
Normal testing 
conditions 
are Ta=60°C, 
RH=90% 
EIAJ IC-121 : 
B-S 


Low 
When stored 
for a long time at a low temperature, 
JIS C7021: 
B-12 
temperature 
durability 
is determined. 
EIAJ IC-121: 
B-4 


storage 
Normal testing 
temp. 
is the same as minimum 
storage temperature 
(Tstg. Min) 


So Ided ng heat 
Durability 
of the device against 
heat received during 
MIL-STD-7S0: 
2031 
soldering 
is determined. 
JIS C7021: 
A-l 
Normal testing 
conditions: 
To be dipped 
10 sees. 
EIAJ IC-121: 
A-ll 
at 260°C. 


Temperature 
Durability 
when exposed 
to hot and cold conditions 
MI L-STD·7S0: 
10Sl 
•.. 
cycling 
is determined. 
MIL-STD-883: 
1010 
'" 
Tstg. Min - 
2SoC 
- 
Tstg. Max 
_ 
2SoC 
'" 
JIS C7021: 
A-4 
l- 
n; 
(30 mins) 
(S minsl 
(30 mins) 
(S mins) 
EIAJ IC-121: 
A-4 
C 
One cycle 
S cycles 
'"Ec 
Thermal 
Durability 
is assessed when the device is suddenly 
MIL-STD-7S0: 
10S6 
~ 
'> 
shock 
exposed 
to severe changes. 
MIL-STD-883: 
1011 
c 
w 
100°C - 
O°C is regarded 
as "one" 
cycle, and five 
JIS C7021: 
A-3 
cycles are required 
when testing. 
Also if Tstg. Max. 
EIAJ IC-121: 
A-S 
is below 100°C. testing 
is done at this temperature. 


Moisture 
Durability 
is assessed when device is exposed 
to high 
MIL-STD-202: 
106 
resistance 
temp. 
and high humidity 
conditions. 
MIL-STD-883: 
1004 
JIS C7021: 
A-S 
6SoC 
90-98%RH 
EIAJ IC-121: 
A-2 


2SoC 
. 
One cvcle 
_10°C 
. 
10cycle, 
124H) 


Item 
Description and Test Conditions 
Standard 


Vibration 
Durability 
is determined againt vibrations received 
MI L-STD-750: 
20462056 


during transportation 
or usageof the device. 
MI L·STD-883: 
20052007 


The test is performed with a variable frequency of 
JIS C7021: 
A-l0 
vibration, 
or that with a fixed frequency. 
Normally 
EIAJ IC-121: 
A-13 
a varying frequency vibration 
(from 100 to 2000 Hz) 
is used. 


Shock 
Durability 
resulting from structural and mechanical 
MIL-STD-750: 
2016 
reasons is determined. Testing conditions will differ 
MIL-STD-883: 
2002 
with construction. 
For molded plastic type devices, 
JIS C7021: 
A-7 
a shock of 1500G acceleration, and 0.5 ms duration 
EIAJ IC-121: 
A-9 
is applied. 


Constant 
Durability 
against constant acceleration stressesis 
MIL-STD-750: 
2006 
acceleration 
determined. 
Test conditions 
will differ with construc- 
MIL-STD-883: 
2001 
tion. For molded plastic type devices normally a 
JIS C7021: 
A-9 
constant acceleration of 20000G is applied. 
EIAJ IC-121: 
A-8 


Drop 
Determine structural and mechanical durability 
of 
JIS C7021: 
A-8 
the device. Testing conditions: 
Drop from a height of 
EIAJ IC-121: 
A-15 
75 cm on an oak board. (Not applicable to devices 
encased in ceramic.) 


•... 
Terminal 
Determine whether the strength of the terminal area 
2036 
'" 
MIL-STD-750: 
4>I- 
strength 
is sufficient 
to withstand 
stressesfrom is mounted 
MIL·STD-883: 
2004 
ftju 
circuit 
board or during usageof the device. Testing 
JIS C7021: 
A-ll 
'c 
'" 
conditions: 
This will differ according to shape and 
EIAJ IC-121: 
A-12 
..c 
u 
type of terminal arrangement, and cross section of 
4> 
:2 
the pins. Normal test conditions 
cali for suspending 


a 250 gr, weight, bending to a 90° bend, and 
straightening. 


Solderabil ity 
Determine whether terminal area permits easy ilpplica- 
MIL-STD-750: 
2026 
tion of solder. Normal testing conditions: 
With the 
M IL-STD-883: 
2003 
solder heated to 2'30°C, solder within 
5 seconds. 
JIS C7021: 
A-2 


EIAJ IC-121: 
A-l0 


Seal 
Determine-air-tightness 
of the encapsulation. 
MIL-STD-750: 
1071 


Use a tracer gasfor detecting fine leaks. And bubbles 
MIL-STD-883: 
1014 


to detect large leaks. This test applies to devices 
JIS C7021: 
A-6 


with encapsulated in a metal or a ceramic case. 
EIAJ IC-121: 
A·6 


Salt 
Determine corrosion resisting properties against a 
MIL-STD-750: 
1041 
atmosphere 
salt containing atmosphere. 
MIL-STD-883: 
1009 


Normal testing conditions: 
At a room temp. of 35°C 
JIS C7021: 
A-12 
spray with a 5% salt solution for 24 hours. 
EIAJ IC-121: 
A-3 


Failure Criteria 
Table 9-7 
shows Failure Criteria for Main Characteristics 
of Photocouplers 


Test Item 
Symbol 
Limits 


Isolation 
Voltage 
BVs 
2500 VRMS, 1 minute 


LED Forward Voltage 
VF 
USL x 1.1 


LED Reverse Current 
IR 
USL x 2 


Collector 
Breakdown 
VCEO 
LSL x 0.9 
Voltage 


Collector 
Dark Current 
ICEO 
USL x 2 
, 


DC Current Transfer 
CTR 
Initial 
Data x 0.8 
Ratio 


Saturation 
Voltage 
VCE(SAT) 
USL x 1.1 
Collector 
to Emitter 


SCR Off-State 
Voltage 
VDRM 
LSL x 0.9 


VRRM 


SCR Off-State 
Current 
IDRM 
USL x 2 


IRRM 


SCR Input Current 
1FT 
Initial Data x 0.8 
to Trigger 


SCR On-State Voltage 
VTM 
USL x 1.1 


LSL; 
Lower Specification 
Limit 


USL; 
Upper Specification 
Limit 


(a) 
Life and environmental tests 
Test Results of Photocouplers are summarized from Table 9·9 to Table 9.14, which 
are separated to Photo Transistor family, Photo Darlington family, Photo Thyristor family, 
Double Molding family and Power output family. 


Table 9·9 shows evaluation results for temperature cycling test (TCT), thermal shock 
test (TST) and pressure cooker test (PCT). From these, the following 
comments can be 
made. 


(1) 
In both TCT and TST for temperature resistance, no defective units were detected up 


to 1000 cycles. 


(2) 
In the test concerning moisture resistance, PCT; 24 hrs, 85°C/85% R.H; 1000 hrs. 


produced absolutely no defective unit and good results were obtained. In these tests, the 
main evaluation itemsin each step are CTR (or IFT), isolation voltage, dark current, LED's 
reversecurrent. 


(b) 
Electrical endurance tests 
Impulse Surge Isolation 
Voltage 


Definition: 
This rating is used to protect 
one-time transient 
over-voltage generated from thunder- 


Test Condition 


Impulse surge waveform 
is shown as follows. 


OUT 
r -.---- - - - - --, B 
I 
I 
I 
I 
I 
I 
I 
I 
E 
I 
I 
I 
L 
.J 


Test Results 


Impulse Surge Isolation 
Breakdown 
Voltage 
(Peak value) test results are shown in Fig. 


3-1. 
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Family 
Type name 


Photo transistor 
Output 
TLP521-1, 
2, 3, 4 


TLP535, 
TLP535 


4N25,25A,4N26,4N27,4N28 


4N35,4N36,4N37,4N38,4N38A 


-- 


Photo darlington 
Output 
TLP575, 
TLP576 


4N29, 4N29A, 
4N30 


4N31, 4N32, 4N32A, 
4N33 


Photo thyristor 
Output 
TLP645G, 
645J 


DC Power Output 
TLP573 


AC Power Output 
TLP546G 


OLD TYPE 
Photo Transistor 
Photo Transistor 
Photo Thyristor 


Test 
Family 
Family 
Family 
(TLP508) 


Sample 
Failures 
Sample 
Failures 
Sample 
Failure 
size 
size 
size 


Cycles 


100 
320 
0 
500 
0 
320 
0 


"- 
320 
0 
300 
320 
0 
500 
0 
TCT 
500 
317 
* 
3 
500 
0 
320 
0 


1000 
311 
* 
6 
500 
0 
320 
0 


Cycles 


20 
100 
0 
100 
0 
100 
0 


TST 
50 
100 
0 
100 
0 
100 
0 


100 
100 
0 
100 
0 
100 
0 


Hours 


24 
100 
0 
250 
0 
250 
0 


48 
100 
** 
1 
250 
0 
250 
0 
PCT 


96 
100 
** 
7 
250 
0 
250 
0 


144 
100 
**32 
250 
** 
9 
250 
**11 


* 
Wire Break IN mid span 
** 
10 or 10RM Over limit 


Conditions; 
TCT (Temperature 
Cycling Test) 
-55°C 
to 125°C, 30 minutes per temperature 
and 5 minutes 
transfer time. 


TST (Thermal Shock Test) 
100°C to O°C in required at 5 minutes per temperature 
and 
5 second transfer time. 


PCT (Pressure Cooker Test) 
Ta = 121°C, R.H. = 100% (2 atm) 


Total 


Test Items 
Test 
Sample 
Test 
Component 
Failures 


Conditions 
Size 
Duration 
Hours 


Ta = 2SoC 


Steady State 
IF = 70 mA 
300 
1000 Hrs. 
300,000 
0 


Operation 
Pc = lS0 mW 


High Temp. 
Ta = 8SoC 


Operation 
I 
IF = 40 mA 
90 
1000 Hrs. 
90,000 
0 


Pc = 60 mW 


High Temp. 
Ta = 12SoC 
300 
1000 Hrs. 
300,000 
0 
Storage 


High Temp. 
Ta = 100°C 
300 
1000 Hrs. 
300,000 
0 
Reverse bias 
VCE = 24V 


High Temp. 
Ta = 8SoC 
High Humidity 
R.H = 8S% 
300 
1000 Hrs. 
300,000 
0 


Storage 


High Temp. 
Ta = 8SoC R.H.=8S% 
High Humidity 
IF = 40 mA 
90 
1000 Hrs. 
90,000 
0 


Operation 
Pc = 60 mW 


Soldering Heat 
TSOL = 300°C 
SOO 
10 Sec. 
- 
0 


Soldering Heat 
M IL-STD-883B 
Stress 
T MIN = -SSoC 
SOO 
1000 Cycles 
0 
(300°C/1O sec.) 
- 


+Temp. Cycling 
T MAX = 12SoC 


Thermal Shock 
MI L-STD-883B 
100 
100 Cycles 
- 
0 


".- 


Moisture 
MI L-STD-883B 
100 
10 Cycles 
0 
Resistance 
- 


Solderbility 
TSOL = 230°C 
100 
1 sec. 
- 
0 
1 time 


Pressure 
Ta=121°C 


Cooker 
R.H = 100% 
2S0 
96 H 
- 
0 
(2 atm) 


Test 
Sample 
Test 
Total 


Test Items 
Conditions 
Size 
Duration 
Component 
Failures 


Hours 


Steady State 
Ta = 2SoC 


IF = 70 mA 
120 
1000 Hrs. 
120,000 
0 
Operation 
Pc = 1S0 mW 


High Temp. 


Tij = 8SoC 


IF = 40 mA 
- 
- 
- 
- 
Operation 
Pc = 60 mW 


High Temp. 
Ta = 12SoC 
120 
1000 Hrs. 
120,000 
0 
Storage 


High Temp. 
Ta = 100°C 
120 
1000 Hrs. 
120,000 
0 
Reverse bias 
VCE = 24V 


High Temp. 
T8 = 8SoC 


High Humidity 
R.H = 8S% 
120 
1000 Hrs. 
120,000 
0 


Storage 


Ta = 8SoC R.H=8S% 
~ 


High Temp. 
High Humidity 
IF = 40 mA 
- 
- 
- 
- 


Operation 
Pc = 60 mW 


TSOL = 300°C 


, 


Soldering Heat 
300 
10 Sec. 
- 
- 


Soldering Heat 
MI L-STD-8838 
Stress 
T MIN = -SSoC 
300 
SOOCycles 
0 
(300°C/10 
sec.) 
- 


+ Temp. Cycling 
T MAX = 12SoC 


Thermal Shock 
MIL-STD-8838 
60 
100 Cycles 
- 
0 


Moisture 
MIL-STD-8838 
60 
10 Cycles 
0 
Resistance 
- 


1 sec. 
, 


Solderbility 
TSOL = 230°C 
60 
1 time 
- 
0 


- 
c 


Pressure 
Ta = 121°C 


Cooker 
R.H = 100% 
100 
96H 
\ 
- 
0 
(2 atm) 


Test 
Sample 
Test 
Total 
Test Items 
Component 
Failure 
C,~nditions 
Size 
Duration 
Hours 


Steady State 
Ta = 25°C 


IF = 70 mA 
300 
1000 Hrs. 
300,000 
0 
Operation 
IT = 150 mA RMS 


High Temp. 
Ta = 85°C 
IF = 25 mA 
90 
1000 Hrs. 
90,000 
0 
Operation 
IT = 30 mA RMS 


High Temp. 
Ta = 125°C 
300 
1000 Hrs. 
300,000 
0 
Storage 


High Temp. 
Ta = 100°C 
300 
1000 Hrs. 
300,000 
0 
Blocking 
VDM = 400V 


High Temp. 
Ta = 85°C 
High Humidity 
R.H = 85% 
300 
1000 Hrs. 
300,000 
0 


Storage 


High Temp. 
High Humidity 
- 
- 
- 
- 
- 
I 


Operation 


Soldering Heat 
TSOL = 300°C 
320 
10 Sec. 
- 
0 


Soldering Heat 
MIL·STD-883B 
Stress 
T MIN = -55°C 
320 
1000 Cycles 
0 
(300°C/l0 
sec.) 
- 


+ Temp. Cycling 
T MAX = 125°C 


Thermal Shock 
MIL-STD-883B 
100 
100 Cycles 
- 
0 


Moisture 
MIL-STD-883B 
100 
10 Cycles 
0 
Resistance 
- 


Solderbility 
TSOL = 230°C 
100 
1 sec. 
0 
1 time 
- 


Pressure 
Ta=121~C 


Cooker 
R.H = 100% 
250 
96 H 
- 
0 
(2 atm) 


Test 
Sample 
Test 
Total 


Test Items 
Component 
Failures 


Conditions 
Size 
Duration 
Hours 


Steady State 
Ta = 25°C 
IF = 60 mA 
60 
1000 Hrs. 
60,000. 
0 
Operation 
Pc = 1.3W 


High Temp. 
Ta = 80°C 
IF = 25mA 
60 
1000 Hrs. 
60,000 
0 
Operation 
Pc = 0.3W 


High Temp. 
Ta=125°C 
60 
1000 Hrs. 
60,000 
0 
Storage 


High Temp. 
Ta = 100°C 
60 
1000 Hrs. 
60.000 
0 
Reverse bias 
VCE = 48V 


High Temp. 
Ta = 85°C 
High Humidity 
R.H = 85% 
60 
1000 Hrs. 
60.000 
0 


Storage 


High Temp. 
High Humidity 
- 
- 
- 
- 
- 


Operation 


Soldering Heat 
TSOL = 300°C 
200 
10 sec. 
- 
0 


Soldering Heat 
MIL -STD-883B 
Stress 
(300°C/l0 
sec. 
Ta MIN = -55°C 
200 
200 Cycles 
- 
0 


+ Temp. Cycling 
Ta MAX = 125°C 


Thermal Shock 
MIL -STD-883 B 
60 
100 Cycles 
- 
0 


Moisture 
MIL-STD-883B 
60 
10 Cycles 
0 
Resistance 
- 


Solderbility 
TSOL = 230°C 
60 
1 sec. 
0 
1 time 
- 


Pressure 
Ta=121°C 


Cooker 
R.H = 100% 
100 
96 H 
- 
0 
(2 atm) 


Test 
Sample 
Test 
Total 


Test Items 
Component 
Failures 
Conditions 
Size 
Duration 
Hours 


Steady State 
Ta = 25°C 
IF = 50 mA 
60 
1000 Hrs. 
60,000 
0 
Operation 
IT = lA 
RMS 


High Temp. 
Ta = 80°C 
IF = 20m A 
60 
1000 Hrs. 
60,000 
0 
Operation 
PI = 0.2A RMS 


High Temp. 
Ta=125°C 
60 
1000 Hrs. 
60,000 
0 
Storage 


High·Temp. 
Ta = 100°C 
60 
1000 Hrs. 
60,000 
0 
Reverse bias 
VDU = 400V 


High Temp. 
Ta = 85°C 
High Humidity 
R.H = 85% 
60 
1000 Hrs. 
60,000 
0 
Storage 


High Temp. 
High Humidity 
- 
- 
- 
- 
0 
Operation 


Soldering Heat 
TSOL = 300°C 
200 
10 sec. 
- 
0 


Soldering Heat 
M IL·STD-8838 
Stress 
(300°C/l0 
see,) 
Ta MIN = -55°C 
200 
200 Cycles 
- 
0 


+ Temp. Cycling 
Ta MAX = 125°C 


Thermal Shock 
M IL-STD-8838 
60 
100 Cycles 
- 
0 


Moisture 
MIL-STD·8838 
60 
10 Cycles 


Resistance 
- 
0 


Solderbility 
TSOL = 230°C 
60 
1 sec. 
1 time 
- 
0 


Pressure 
Ta = 121°C 


Cooker 
R.H = 100% 
250 
96 H 
- 
0 
(2 atm) 


